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SUMMARY 



The characteristics of nine prototype 625-line colour receivers and fourteen 
625-line monochrome receivers were evaluated in connection with the 'home-viewing' 
tests that formed part of the U.H.F. Field Trials which took place during 1962/63. 
Tliis investigation was imdertaken jointly by the BK Designs and Research Departments. 
In this report, the work carried out by Research Department is described in detail and 
discussed: certain of the Designs Department measurements are also discussed and a 
complete summary of all the measurements is given in one of the Appendices. 



1. INTRODUCTION 

During the 1962/63 Field Trials, an extensive 'hom.e-viewing' experiment was 
conducted-'- in which prototype u.h.f. colour and monochrome domestic receivers were 
installed in selected viewers' homes. Samples of each type of receiver were sub- 
jected to a series of laboratory tests which are listed in Appendix I, and it will be 
seen that some of the tests were carried out by Designs Department, the remainder 
being performed by Research Department. This report is particularly concerned with 
the tests carried out by Research Department but, for completeness, a summary of the 
results of all the tests made on each receiver is given in Appendix II. In addition, 
a discussion of certain of the measurements performed by Designs Department is included 
in the text of this report. The descriptions of the experimental conditions and 
the discussion of the results of the tests carried out by Research Department are 
presented in the order in which they appear in Appendix II, 



2. DETAILS OF THE TESTS 

2.1, The response of monochrome and colour receivers to Channel (N + 10). 

2.1.1. Frequency and amplitude relationships in a u.h. f. receiver. 

Fig. 1 shows a block diagram of the vision-signal circuits of a typical 
u.h.f. television receiver, and Figs. 2(A)- (H) show the frequency and amplitude 
relationships occurring at the points indicated in Fig, 1 by corresponding letters. 



(A) CB) 



CE) (F) iQ) 
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line 
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Fig, i - Simplified block diagram of a u.h.f. television receiver 

The receiver is assumed to be correctly tuned to Channel N, the vision carrier of 
which has a frequency of Ftj^\ Mc/s. "Die spacing between successive u.h.f. television 
channels is 8 Mc/s (Standard I) and the vision-carrier frequency of Channel (N + 10) 
therefore: 



IS 



^(N + 10) ~ ^(N) ^ ^^ where all frequencies are expressed in Mc/s. 



(1) 



For convenience, the amplitudes of the Channel N and Channel (N + 10) 
signals are assumed to be equal at the input to the receiver, as shown in Fig. 2(A), 
but after passing through the radio- frequency (r.f. ) amplifier, whose amplitude/ 
frequency characteristic is shown in Fig. 2(B), the Channel (N + 10) signal is atten- 
uated relative to the Channel N signal, as shown in Fig. 2(C). These signals are 
applied to the frequency changer together with a signal from the local oscillator 
having a frequency F(LO)» as shown in Fig. 2(D). The frequency of the vision carrier 
of the Channel N signal, at the intermediate frequency (i.f. ), is f,^s where: 

/(N) = ^(LO) "-^(N) ^2) 

It should be noted that in this and subsequent equations an upper case letter 'F' 
denotes an ultra-high frequency, while a lower case letter '/' denotes an intermediate 
or video frequency. 

In receivers of British manufacture the intermediate frequency //»,^ usually 
lies between 38 and 39° 5 Mc/s; the intermediate frequency of the vision carrier of 
the Channel (N + 10) signal is given by: 



•^(N 4- 10) - ^(N + 10) 



(LO) 



(3) 



and usually lies between 42 and 40*5 Mc/s. "Hie intermediate- frequency relationships 
of the Channel N and Channel (N + 10) signals are shown in Fig. 2(E). The amplitude/ 
frequency characteristic of the i.f. amplifier, shown in Fig. 2(F), further discrimin- 
ates against the Channel (N + 10) signal before the signals reach the vision detector; 
their spectrum is shown in Fig. 2(G), The output of the vision detector shown in 
Fig, 2(H), contains an interference component having a frequency: 



-^(0) ~ /(N -s- 10) "^(N) 



= 2 



(Fjp,) + 40) ' F 



(LO) 



(4) 



from (1), (2) and (3). 
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Fig. 2 - Frequency and amplitude relationships 
in a u.h.f. (Standard I) television receiver 
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This component may give rise to an interference pattern on the displayed picture. 
Tlie ratio of the amplitudes of the Channel N and Channel (N + 10) signals at the input 
to the receiver which causes this interference pattern to become visible depends on 
three factors: 

(a) The discrimination of the r.f. amplifier against the Channel (N + 10) signal 

(c.f. Fig. 2(B)). 

(b) The discrimination of the i.f. amplifier against the Channel (N + 10) 
intermediate-frequency signal (c.f. Fig. 2(F)). 



(c) The value of frr,)', this governs the relative visibility of the interference 
pattern, high values of /(q) gi"ving rise to finer and therefore less visible 
patterns than low values of fin) (as described in Reference 2). In 
addition, the value of f/Q) is clearly an important consideration in 
determining factor (b) above. 
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When recording the measurements of image rejection, the combined effect of 
all these factors has been stated and, in addition, factor (a) has been separately 
measured and stated. 

2.1.2. The equipment arrangement 

Fig. 3 shows the equipment arrangement for the measurement of the response to 
Channel (N + 10). The wanted, (3iannel N, signal was derived from a signal generator, 
the output from which could 
be modulated with a video 
signal obtained from a flying- 
spot scanner. The interfer- 
ing signal (Channel (N + 10)) 
was derived from another 
signal generator; for the sake 
of simplicity, this generator 
gave a continuous-wave (c.w. ) 
output. The outputs of each 
signal generator were variable 
in frequency over the whole 
range of Bands IV and V, and 
could be controlled in ampli- 
tude to within ± 0*5 dB of 
the nominal value by means of 
calibrated attenuators*. 
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Fig. 3 - Block diagram of equipment arrangement 
for measurement of image rejection 

These outputs were combined in a resistive network and supplied through a coaxial switch 
to either the receiver under test or a check receiver. The output of the vision 
detector of the check receiver was observed on a d.c. connected oscilloscope; the 
magnitudes of the signals from the two signal-generators and the modulation depth of 
the wanted signal could thus be directly observed. Equal lengths of cable (shown as 
heavy lines in Fig. 3) were used from the switch to each receiver to avoid errors due 
to differences in attenuation in these two paths. 

* Normally the magnitude of the Channel N signal was set to have a vision (tip of synchronizing 
pulses) e.m.f. of 2 mV r.m.s. In some receivers, however, a greater magnitude was used in 
order to ensure that the picture display was free of receiver noise. 



The frequency separation between the wanted and interfering signals was 
defined (by a method explained in Section 2.1.3. below) relative to the frequency of 
reference oscillator. This oscillator took the form of a frequency synthesizer whose 
output was continuously variable in frequency while retaining a stability of better 
than one part in ten million. The output of this oscillator was injected into the 
i.f. amplifier of the receiver under test, using a single-turn coupling loop placed 
adjacent to the receiver. 

2.1.3. Method of measurement of Channel (N + 10) response 

A measurement of the response to Channel (N + 10) requires that the difference 
in frequency between the outputs of the two generators be accurately adjusted to 
be 80 Mc/s. This can be accomplished by measuring first, the intermediate frequency 
of the vision -carrier of the wanted, Channel N, signal (i.e. //vO and then measuring 
the intermediate frequency of the interfering c.w. signal representing the Channel 
(N + 10) signal (i.e. f ^^ ^ 10)^> ^^® frequency of the local oscillator of the 
receiver (i^(LO)^ remaining constant during the whole of this procedure. It can be 
seen from Ecjuations (2) and (3) that: 

/(N) "^ /(N + 10) - -^(N + 10) ~ -^(N) ^5) 

From Equation (1) it can be seen that the frequencies of the two signal- 
generator outputs are correctly adjusted when: 

f{N) ^ fm + 10) =80 Mc/s (6) 

ITie values of f,j^s and f ,^ ^ ,q. can be defined by injecting a signal of the 
appropriate frequency from the reference oscillator into the i.f. amplifier of the 
receiver. This gives rise to an interference pattern on the displayed picture'' and 
the values of /(jyj) and //j^ ^ -.q-j can then be adjusted until an indication of 'zero 
beat' between each of these signals and the reference oscillator is obtained. 

In practice, the reference oscillator was first adjusted so that its output 
frequency had the required value of ft^y, the wanted signal f^j^j) was applied to the 
receiver and the local oscillator of the receiver was adjusted by operating the tuning 
control until the correct value of /(w\ was obtained.* The wanted signal was then 
removed and the interfering signal substituted. The reference oscillator was re- 
adjusted so that its output frequency was the required value for /,„ ^ .»,, in accor- 
dance with Equation (6), and the frequency of the interfering signal (Fi^ ^ ^n\) was 
then adjusted until the correct value oi (f ,j^ ^ ,q>) was obtained. The wanted signal 
was then re-applied to the receiver and the reference-oscillator signal removed. 
The ratio of the magnitudes of the interfering and wanted signals was adjusted until 
the interference pattern produced by the compionent of frequency fin), Equation (4), 
was just perceptible when the picture was viewed from a distance oi four times the 
picture height. During this adjustment the frequency of the interfering signal was 
adjusted over a range of ± 8 Kc/s in order to ensure that an interference pattern of 



£ 



* Tlie nominal intermediate frequency, quoted by the manufacturer of the receiver, was usually 
taken as the correct value. It was sometimes found, however, that when a receiver was used to 
receive a broadcast transmission, satisfactory performance on both vision and sound signals 
could only be achieved when the intermediate frequency differed from this nominal value. In 
these cases the tests were carried out with the intermediate frequency adjusted to give the 
best reception of vision and sound signals. 
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maximum visibility was produced. The ratio between the wanted and interfering 
signals obtained in this way was then corrected to allow for the fact that, in practice, 
the Qiannel (N + 10) signal would be another television transmission; this correction 
took the form of an increase of 4 dB in the level of the Channel (N + 10) signal.* 

It can be seen from Fig, 2(E) that, in receivers of British manufacture 
having vision-carrier intermediate frequencies lower than 49 Mc/s, no interference is 
likely to be produced by the sound carrier of the Channel (N + 10) signal. However, 
u.h.f. receivers manufactured in the U.S. have a vision-carrier intermediate frequency 
of approximately 45 Mc/s. In this case the frequency relationships between Standard I 
Channel N and Channel (N + 10) signals at i.f. are as shown in Fig. 4, where it can 
be seen that the sound 
carrier of the Channel 
(N + 10) signal falls in 
the i.f. passband of the 
receiver. The interfer- 
ence component produced by 
the Channel (N + 10) sound 
carrier will have a rela- 
tively high frequency and 
will produce, on a mono- 
chrome receiver, a fine and 
therefore relatively 
unobjectionable pattern. 
For colour reception, 
however, this interference 
component may fall very near 
to the colour subcarrier 
and thus produce a very 
objectionable pattern. It 

may be noted that in the NTSC colour receiver of Anerican manufacture that was modified 
for use during the present series of Field Trials (see Appendix II) the vision-carrier 
i.f. was modified so as to conform with the standard adopted in this country, whereas 
in the case of the monochrome receivers of American manufacture, this modification was 
not considered necessary. 

2.1.4. The measurement of the contribution of the radio-frequency stages to 
the attenuation of the Qiannel (N + 10) signal 
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Fig, 4 - Frequency relationships in a u.h.f, 

(Standard I) television receiver 
using the American intermediate- frequency standards 
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The equipment arrangement shown in Fig. 3 was used to measure the discrimi- 
nation of the radio- frequency amplifier in the receiver under test against the Channel 
(N + 10) signal; see Fig. 2(B). For this measurement the frequency of the interfering 
signal was first adjusted to be very nearly equal to that of the wanted signal. 
The receiver under test then displayed a high-visibility interference pattern. The 
magnitude of the interfering signal was then reduced until this pattern was only just 
perceptible; this magnitude, Ai , was noted. The magnitude of the interfering 
signal was then inc~reased considerably and the frequency was then increased, by 
approximately 80 Mc/s, until the intermediate frequencies of the wanted vision-carrier 
and the interfering signal (/^j^^ and /^j^ ^ -^qj in Equations 2 and 3 of Section 2,1.1.) 
were very nearly equal. The receiver then again displayed a high-visibility inter- 
ference pattern, and the magnitude of the interfering signal required to render this 



pattern only just perceptible, Aa, was noted. The attenuation of the r.f. amplifier 
in the receiver to Channel (N + 10) signals was then given by the ratio 4^. 

2.2. The response to unwanted radio- frequency signals 

The measurement of the response to unwanted r.f. signals other than those 
occurring in the region of the image frequency (i.e. the measurement of spurious 
responses) was carried out using the equipment arrangement showi"i in Fig. 3. . The 
frequency of the interfering signal was swept over the whole range of Bands IV and V 
and any appearance of an interference pattern on the display of the receiver was 
noted. The ratio of the magnitudes of the wanted and interfering signals required to 
reduce the visibility of the pattern so as to be only just perceptible (with the 
frequency of the interfering signal adjusted to give a pattern of maximum visibility) 
was noted in each case, together with the approximate frequency of the interfering 
signal. In general, spurious responses which became visible only when the magnitude 
of the interfering signal exceeded that of the wanted signal by more than 15 dB were 
not recorded on the test report. This restriction was, however, sometimes waived 
in cases of special interest, for example, in a comparison of several receivers 
produced by one manufacturer. In all cases, the appropriate correction was applied 
(see Section 2.1.3.) to allow for the fact that the interfering signal used in the 
measurements was unmodulated. 

2.3. Local. oscillator parameters 

The effect of a given change of the local-oscillator frequency is independent 
of the band in which the transmission lies, and a more stringent requirement on 
percentage frequency tolerance is therefore encountered in Bands IV and V than in the 
present transmissions in Bands I and III. The total frequency drift of the local 
oscillator, after switching on the receiver, was measured together with the time 
elapsed before the frequency reached a stable value. The technique for carrying out 
this measurement has been described elsewhere.^ Briefly, a signal from the reference 
oscillator was injected into the i.f. amplifier of the receiver as described in 
Section 2.1,3; the resulting interference pattern underwent a cyclic change in 
structure, appearing as a rotary movement of the pattern stripes, as the frequency of 
the local-oscillator (and therefore the vision-carrier intermediate frequency, fm)) 
drifted as the receiver warmed up. Ihe time intervals between the successive occasions 
when the pattern consisted of a series of vertical stripes were noted. Each interval 
represented the time taken for the frequency of the local-oscillator to change by a 
value equal to the line-scan frequency; thus a curve relating change in local- 
oscillator frequency with time could be plotted. 

In the measurements (see Appendix II) of the time taken for the frequency of 
the local-oscillator to reach a stable value it was assumed that stability had been 
reached when the frequency was within ± 150 Kc/s of the final value. This criterion 
was based on the fact that, owing to the shift of the vision-carrier intermediate 
frequency relative to the vestigial-sideband amplitude/frequency response of the 
i.f, amplifier, a change in local-oscillator frequency of 150 Kc/s causes a change of 
about 1 dB in the output of the vision detector. In practice, this change is very 
substantially reduced by the action of the automatic-gain-control (a.g.c.) circuits 
and in the majority of cases, a negligible alteration of picture brightness takes place. 



An estimate of the local-oscillator radiation was made by measuring the 
magnitude of the signal, due to the local-oscillator, appearing across the u.h.f. 
input socket of the receiver when this socket was terminated in 75 ohms. A substitute 
method was used for this measurement, the u.h.f. aerial socket of the receiver under 
test and a standard signal generator being connected in turn to a measuring receiver 
(see Section 2.1.2.). The magnitude of the local-oscillator signal was expressed 
in terms of the potential difference (p.d.) appearing across the termination. 

2.4. Receiver tuning 

The arrangements for tuning differed widely between different makes of 
receiver and an assessment was therefore made of the ease with which non-technical 
viewers would be able to make this adjustment. For this purpose, the receiver was 
supplied with the appropriate colour or monochrome signal from the Crystal Palace 
u.h.f. transmissions at a level sufficiently high to give a displayed picture virtually 
free of receiver noise.* The ease of adjustment was assessed in terms of the 
subjective scale shown in Table 1. 

TABLE 1 

Scale for assessment of ease of tuning 



DESCRIPTIWI 


SCORE 


Excellent 


1 


Good 


2 


Fairly good 


3 


Rather poor 


4 


Poor 


5 


Very poor 


6 



The amount by which the receiver could be de-tuned until the received signal 
(picture or sound) became only just acceptable was also measured. As in the assessment 
of ease of tuning described above, the degree of signal degradation which constituted 
unacceptability was judged in terms applicable to domestic viewing.** When the 
receiver had been adjusted to give this quality of reception, the vision-carrier 
intermediate frequency ifij^\, Equation (2)) was measured using the technique described 
in Section 2.1.3.; the upper and lower frequency limi-ts measured in this way were 
recorded on the test report as deviations from the nominal frequency of /fiu). 

2.5. Automatic gain control 

The effectiveness of the a.g.c. action of the receiver under test was 
measured by noting the increase or decrease of input signal magnitude, relative to the 

* See footnote on page 4 

** In the case of receivers fitted with tuning indicators, the tuning was adjusted until an 
'off-tune' condition was obviously indicated. 



standard magnitude defined in Section 2.1.2.,* required to produce an increase or 
decrease of 1 dB in the output of the vision detector. In some receivers with 
particularly good a.g.c. action, however, the upper limit was set by distortion of the 
detector output causing a 'crushing' of picture black, while the lower limit was set 
by the appearance of excessive receiver noise. 

2.6. Positional and brightness hum 

Positional hum can appear as a periodic side-to-side displacement of the 
whole or part of the scanning raster and as a periodic bunching and separation of the 
scanning lines: these effects may appear separately or together, and may vary in 
amplitude over the picture area. Brightness hum takes the form of one (or two) light 
and one (or two) dark horizontal bands superimposed on the displayed picture. Both 
effects can be produced by mains-frequency components (or twice mains-frequency 
components, if full-wave rectification is used in the receiver) present in the supplies 
to various receiver circuits; in addition, both forms of hum can arise due to the high 
heater-cathode potentials that are unavoidable when the valve heaters are connected 
in series. Further, positional hum may be caused by magnetic leakage fields from 
transformers or chokes. 

The effects move through the picture at the difference between the supply- 
mains and field-scan frequencies, and their visibilities therefore depend'' on the 
frequency of the supply-mains when the television system is asynchronous (i.e. when 
the field-scan frequency is constant and independent of the supply-mains frequency) 
as is the case with 625-line u.h.f. transmissions. In order to be able to assess 
the visibility of the effects under the worst conditions likely to be encountered in 
practice, the receiver under test was supplied with power from a variable-frequency 
generator and the supply and field-scan frequencies were arranged to differ by 0"2c/s; 
this difference frequency is not likely to occur in practice for more than 1'5% of 
the time." An additional advantage of this form of test is that hum effects produced 
in the receiver are distinguishable from any that might have been produced in the 
picture generating and transmission equipment. 

2.7. V.H.F. performance 

In the case of 'dual-standard' receivers which were designed to receive the 
405-line v.h.f. services in addition to the 625-line u.h.f. transmission, the perfor- 
mance when tuned to Channel 1 (Band I) and Channel 9 (Band III) was checked; no 
detailed measurements, however, were made. 



3. DISCUSSION OF TEST RESULTS 

3.1. The response to Channel (N + 10) 

3.1.1. Signal-magnitude ratio required for just perceptible interference 

The ratio of the magnitude of the wanted (Channel N) signal to that of the 
interfering (Channel (N + 10)) signal required to produce just perceptible interference 

' See footnote, page 4 



10 

under t,he conditions described in Section 2.1.3, is shown, for each receiver, in the 
test reports included in Appendix II. Tlie average ratios for channels situated in 
the low, middle and upper frequency ranges* of Bands IV and V are shown in Table 2 
for the cases in which this ratio was measurable. The results obtained from the two 
receivers of U.S. manufacture (monochrome receivers 11 and 12, Appendix II) are 
discussed separately. Statistical analysis shows that the differences between the 
ratios for the three frequency ranges are not significant; the average ratio for all 
British receivers was less than ~ 30 dB. 



TABLE 2 

Average response to Channel (N + 10) for some receivers 
of British manufacture 



FREQUENCY RANGE 


LOW 


MIDDLE 


HIGH 


Average response to Channel (N + 10) dB 


-26 


-27 


-30 



It can be seen (Section 2.1.1.) that the discrimination against the Channel 
(N + 10) signal will depend on the vision-carrier intermediate frequency of the 
Channel N signal ifij^) in Equation (2)). If fij^\ decreases Fno) "i^st decrease for a 
given value o£ F,j^s and frn) (Equation (4)) must therefore increase; thei.f. amplifier 
will therefore discriminate more effectively against the Channel (N + 10) signal 
and, in addition, the interference pattern will be finer and therefore reduced in 
visibility (factors (b) and (c); page 4). This relationship is borne out by the 
results of the tests; the receivers in which the frequency of the vision-carrier 
intermediate frequency was 39' Mc/s or less could, in general, tolerate a greater 
magnitude of interfering, Channel (N + 10), signal than the receivers in which the 
vision-carrier intermediate frequency was higher than 39*0 Mc/s; this increase in 
tolerance was greater than 12 dB. 

It should be noted that a reduction of the frequency range of the Nyquist 
flank in the receiver will decrease its sensitivity to Channel (N + 10) interference: 
such a reduction would, however, lead to an increase in the effects of quadrature 
distortion and would therefore be undesirable. 

In the case of the two monochrome receivers of American manufacture the 
vision-carrier had an intermediate frequency of somis 45 Mc/s and the sound-carrier of 
the Channel (N + 10) signal fell in the i.f. passband of the receiver as described in 
Section 2.1.3. (page 5). These receivers would not therefore be expected to show as 
high a discrimination against the Qiannel (N + 10) signal as the receivers of British 
manufacture; in fact the average ratio of the magnitude of the Channel N signal to 
that of the Channel (N + 10) signal required for just perceptible interference was 
3 dB as compared with — 28 dB for the British receivers. It should, however, be 
noted that 17 dB of this difference appears to be due to the less effective radio- 



* 'Low' in this context implies the lower channels (numerically) of Band IV, 'middle* the upper 
channels of Band IV or the lower channels of Band V, and 'upper' the upper channels of Band V 



11 

frequency discrimination against the Channel (N + 10) signal in the case of the U.S. 
receivers; this point is discussed in the following section. 

3.1.2, The attenuation of the Channel (N + 10) signal by the radio-frequency 
stages 

The mean discrimination of the radio-frequency stages of all the receivers 
tested is shown in Table 3. The differences between the values for the three frequency 
ranges are not statistically significant; the average value over all three frequency 
ranges is therefore 53 dB and the standard deviation is ± 8 dB. 



TABLE 3 

Average r.f. attenuation of Channel (N + 10) signal 
for all receivers tested 



FREQUENCY RANGE 


LOW 


MIDDLE 


HIGH 


Average r.f. attenuation of 
Channel (N + 10) signal (dB) 


53 


52 


54 



The mean value of the r.f. discrimination of the monochrome receivers of 
U.S. manufacture was some 17 dB lower than the average value of all receivers. This 
difference appeared to be responsible for about half of the increased sensitivity to 
the Channel (N + 10) signal mentioned in Section 3.1.1. It is not certain, however, 
whether this performance is typical of U.S. receivers. 

Some receivers were fitted with u.h.f, tuners having an extra r.f. tuned 
circuit (these have been termed '4-gang' tuners); the mean r.f. discrimination of 
these receivers was some 7 dB better than the average figure. 

3.2. "Hie response to unwanted radio- frequency signals 

Only one monochrome and three colour receivers showed any significant 
response to signals other than those in either the wanted or the image channel; the 
three colour receivers which suffered from this defect were obtained from the same 
manufacturer. The cause of these responses is not certain. 

3.3. Local-oscillator parameters 

3.3,1. Frequency drift 

The majority of the receivers exhibited local-oscillator frequency drifts 
of less than 400 Kc/s, only four showing drifts above this value. Excluding these 
four receivers, the mean total values of this drift were 215 Kc/s (with a standard 
deviation of ± 96 Kc/s) for the 15 receivers not provided with automatic frequency 
control (a.f.c.) and 77 Kc/s (with a standard deviation of ± 60 Kc/s) in the case 
of the four (colour) receivers in which an a.f.c. circuit was incorporated. For 
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those receivers not fitted with a.f.c. two minutes elapsed, on average, before the 
oscillator frequency was within 150 Kc/s of the final value (see Appendix II); however, 
the oscillators of five of these receivers exhibited total drifts of 150 Kc/s or 
less and thus no 'warm-up* time was necessary. The receivers of U.S. manufacture 
were particularly good in this respect. 

Taking into account the four receivers that exhibited local-oscillator 
frequency drifts of over 400 Kc/s it is evident that, in a few receivers, very 
considerable drift may occur. However, in the majority of receivers, this drift is 
within reasonable limits and may be expected to improve still further in the future. 

3.3.2. Potential difference across the u.h.f. input socket due to the 
local-oscillator 

Table 4 shows the mean local-oscillator potential difference appearing 
across the terminated u.h.f. input for each frequency range tested. The differences 
between the values for the three frequency ranges are not statistically significa'nt; 
the average value over all three frequency ranges is 51 dB relative to 1 /xV with a 
standard deviation of ± 9 dB. This value is within the limit of local-oscillator 
radiation recommended by EREMA at least as far as re-radiation of the local-oscillator 
signal from the receiving aerial is concerned. 

The mean p.d. value from the two receivers of U.S. manufacture was 20 dB 
greater than the average taken over all the receivers: however, it is again not known 
whether this performance is typical. 



TABLE k 

Average local-oscillator p.d. at terminated input socket 
for all receivers tested 



FREQUENCY RANGE 


LOW 


MIDDLE 


HIGH 


Local-oscillator p.d. at u.h.f. 
input socket (dB relative 1 yuY) 


53 


48 


51 



In the case of the receivers fitted with 4-gang tuners, the mean p.d. value 
was 5 dB lower than the average figure. This is consistent with the improvement of 
7 dB, obtained with these tuners, in the discrimination against the Qiannel (N + 10) 
signal (Section 3.1.2.); the difference between the frequency of the wanted signal and 
that of the local oscillator is less than 40 Mc/s. 

3,4. Receiver tuning 



The average assessment of ease of tuning and the tuning range (i.e. the 
frequency range over which the vision-carrier intermediate frequency ifr-K)) of each 
receiver could be adjusted while preserving an acceptable picture) are shown for 
monochrome and colour receivers in Table 5. 



TABLE 5 
Tuning parameters 
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TYPE OF RECEIVER 


EASE OF TUNING 


TUNING RANGE (MC/S) 


MEAN 
GRADE 


STANDARD 
DEVIATION 


MEAN 
RANGE 


STANDARD 
DEVIATIdf 


Monochrome (no a.f.c. 
or tuning indicator) 


3-4 


1-3 


1-8 


0-8 


Colour (no a.f.c. or 
tuning indicator) 


3-8 


1-0 


1-0 


0-3 


Colour (with a.f.c. 
and/ or tuning indicator) 


2-4 


0-9 


0-22 


0-19 



The ease of tuning assessments are given in terms of the scale shown in 
Table 1 {page 8). It can be seen that the provision of automatic frequency control 
and/or a tuning indicator markedly improves the ease with which a colour receiver may 
be tuned. It may be concluded that the tuning of monochrome receivers would be made 
easier to the same extent if they were provided with similar facilities; the ease of 
tuning assessment would then correspond to grade 2 ('Good*) in Table 1. The tuning 
range of the monochrome receivers was not distributed symmetrically about the nominal 
vision-carrier intermediate frequency. In general, an increase in frequency of only 
0*1 Mc/s could be tolerated; further increase caused very pronounced 'sound»on- 
vision* effects to become apparent. On the other hand, a decrease in frequency of 
the i.f. vision-carrier of 1*7 Mc/s could, on the average, be tolerated; in this case 
the limiting factor was the extreme 'softness' of the picture, often accompanied by 
the disappearance of the sound signal. It is worth noting that when receiving a 
signal of low field strength, the subjective appearance of the receiver noise may be 
made considerably less annoying by tuning the receiver in this way; by the same 
means the subcarrier of a colour transmission can be reduced in visibility. It is 
therefore likely that monochrome receivers will in general be tuned so that their 
vision-carrier intermediate frequencies are lower than the nominal value. This is 
unfortunate in view of the advice given to the receiver industry that, in order to 
prevent interference from the local- oscillator of a receiver tuned to Channel N 
occurring in a transmission in Channel (N + 4), 'it is essential that steps should be 
taken to prevent viewers using their receivers mis-tuned in a downwards direction by 
more than about 1'4 Mc/s*. 

In the case of one receiver of U.S. manufacture (monochrome receiver 11) 
pre-set tuning was used and in this case the ease of tuning was assessed as grade 1 
('Excellent'). It might be concluded that if pre-set tuning were to be universally 
adopted, with the tuning adjustment carried out only during the manufacture or main- 



14 

tenance of the receiver, the tuning range would be very much less than the present 
value for monochrome receivers. Although this conclusion might be correct on a 
short-term basis it is not certain whether this small tuning range would be maintained 
throughout the whole of the useful life of a receiver. The ageing of components and 
the mechanical wear of the tuning mechanism might over a long period of time cause a 
drift in the tuning which might not, however, affect the picture quality sufficiently 
to warrant the trouble and expense involved in having the tuning re- adjusted. In 
this case the use of pre-set tuning would not help in reducing the tuning range below 
the values discussed in the previous paragraph. 

Only two SECAM receivers and one PAL receiver were tested, all the other 
colour receivers being designed for the NTSC system. It is, therefore, difficult to 
be certain whether the ease of tuning was affected by the choice of colour system. 

3.5. Automatic gain control 

Measurements on the reception of two co-sited u.h. f. transmissions separated 
in vision-carrier frequency by 80 Mc/s (10 channels) have shown" that the vision field 
strengths of the two signals are not likely to differ by more than 10 dB at 98% of the 
receiving sites. The receiver a.g.c. should be capable of compensating this difference 
so that the contrast control does not require adjustment after changing channels. 
In addition, fading effects may sometimes give rise to a 5 dB variation of vision 
field strength and the a.g.c. should be capable of eliminating the effects of this 
variation from the displayed picture. An a.g.c. range of 15 dB, therefore, would 
seem a reasonable performance for a u.h.f. television receiver. Of the receivers 
tested, only four showed a.g.c. ranges less than this value, and twelve of the twenty- 
three receivers showed a.g.c. ranges in excess of 50 dB: it, therefore, seems that 
although most u.h.f. receivers exhibit a satisfactory a.g.c. performance, a few may be 
markedly poor in this respect. 

3.6. Positional and brightness hum 

Assessments of the effects of positional and brightness hum were made with 
eight monochrome receivers (Nos. 6-14 in Appendix II) and with all the colour receivers. 
Brightness hum was not visible on eleven of the receivers and was only just perceptible 
on a further two receivers. Positional hum was somewhat more apparent, being 
absent on only three receivers and just perceptible on a further four receivers. 
It must be remembered that these tests were carried out with a difference of 0''2 c/s 
between the frequency of the supply mains and that of the field-scan. For most of 
the time, the frequency difference is much less than 0°2 c/s and the hum effects are 
considerably reduced in visibility; in general, therefore, the performance of most of 
the receivers may be regarded as satisfactory in this respect. 

3.7. Noise factor 

The measurement of the noise factor and the assessment of the minimum signal 
input required for acceptable receiver operation was carried out by Itesignslfepartment. 
The noise factor measurements were made at three frequencies covering the low, middle 
and upper frequency ranges of Bands IV and V* and the results are summarized in 
Table 6. 

* See footnote on page 10 
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TABLE 6 
Average noise factors 



FREQUENCY RANGE 


LOW 


MIDDLE 


HIGH 


Noise factor 
(dB) 


Mean value 


14-8 


15-4 


16-5 


Standard 
deviation 


2-3 


2-8 


3-2 



The differences between the values for the three frequency ranges are statistically 
significant and show that the noise factor increases with increase of frequency. It 
may be noted that all the receivers under test were fitted with u.h.f. tuners employing 
valves and that the noise factors of tuners incorporating transistors are likely to 
be lower. 

The assessments of the minimum signal inputs required for acceptable 
receiver operation that are shown in Appendix II are average values obtained by 
combining the results obtained from five observers. These observations were made 
in the 'middle' frequency range. The minimimi signal level should be proportional 
to the receiver noise factor if the failure of the receiver to produce acceptable 
picture and sound is determined solely by receiver noise: however, other receiver 
parameters such as the inherent sensitivity and the behaviour of the synchronising 
circuits may modify this relationship. In Fig. 5 these minimum usable signal 
levels are shown plotted as a function of the receiver noise factor. Curve (a) 
in Fig. 5 is the line of closest fit to the points that correspond to the monochrome 
receivers, assuming that a proportional relation between minimum usable signal and 
noise factor is observed. Curve (b) is the corresponding line of closest fit to the 
points obtained from measurements on the colour receivers. Curve (c) has been 
derived from mobile laboratory measurem.ents of monochrome u.h.f. reception ■'^ by 
again assuming a proportional relationship between minimum usable signal and noise 
factor. The mobile laboratory results were expressed in terms of field strength 
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• Experimental results for monochrome receivers 
O Experimental results for colour receivers 
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receiver results 

■ —— (c) Mobile laboratory measurement of 
monochrome u.h.f. reception 
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values, and in drawing curve (c) the assumptions have been made that the gain of the 
receiving aerial, relative to a dipole, was 14 dB and that the feeder loss was 3 dB. 
The scatter of the measurements obtained from the domestic receivers (curves (a) and 
(b)) is so great that the differences between these three curves have no statistical 
significance. It is, therefore, not possible to deduce from the domestic receiver 
measurements whether there is any significant difference between the minimum signals 
required for acceptable operation of a monochrome and a colour domestic receiver, or 
whether any significant difference exists between the measurements made using domestic 
monochrome receivers and the mobile laboratory measurements of monochrome u.h.f. 
reception. 

4. CONCLUSIONS 

A total of fourteen monochrome and nine colour receivers were tested by the 
BBC Designs and Research Departments; of these, one colour and two monochrome receivers 
were of U.S. manufacture, the remainder being of British manufacture. Hie performance 
of the British monochrome receivers was in general satisfactory. They were insen- 
sitive to unwanted signals (in particular the Channel (N + 10) signal), and the 
frequency drift of the local-oscillator and the amount of re-radiation of this 
signal by the receiving aerial were within acceptable limits; the effects produced by 
mains 'hum' were also small. However, four of the receivers had inadequate automatic 
gain control, and many of the receivers required considerable skill in adjustment of 
the tuning in order to obtain a satisfactory picture. The U.S. monochrome receivers 
were considerably more sensitive to the Channel (N + 10) signal, partly because of the 
choice of a higher intermediate frequency for the vision-carrier; radiation of the 
local-oscillator signal by the receiving aerial was also considerably greater in these 
receivers. On the other hand, the tuning of one of these receivers, which was 
provided with pre-set tuning facilities, was particularly easy. It is, however, not 
possible to draw any general conclusions about American receivers because of the very 
small number that were tested. 

In the case of the colour receivers the provision of tuning indicators or 
automatic-frequency-control circuits improved the ease of tuning very markedly. The 
tuning of monochrome receivers would be greatly aided by the provision of similar 
facilities. 

The somewhat high average value of noise factor shown by the receivers under 
test is expected to improve when 'transistorised' u.h.f. tuners become available. 

All the monochrome receivers which were designed to accept either 405-line 
v.h.f. or 625-line u.h.f, transmissions gave satisfactory performance on the v.h.f. 
channels. 
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APPENDIX I 
Schedule of Receiver Tests 



1. Tests carried out by Designs Department 

1.1. A subjective assessment of the beat between the sound and chrominance 
carriers which may be observed as an unwanted pattern on the screen of a monochrome 
or colour receiver when tuned to a colour emission. 

1.2. The subjective assessment and measurement of the ranges of the ratios of 
chrominance-to-luminance and sound-to- luminance over which satisfactory monochrome and 
colour receiver operation is obtained. 

1.3. The objective measurement of noise factor over the nominal tuning range of 
the receiver. 

1.4. The objective measurement of the gain-limited sensitivity over the nominal 
tuning range of the receiver. This may be interpreted as the minimum input e.m. f. 
for which normal contrast may be obtained at the receiver screen and normal sound 
level may be obtained from the loudspeaker. 

1.5. The subjective assessment of self-generated interference. Self-generated 
interference includes such items as beats between the local-oscillator and harmonics 
of the i.f., parasitic oscillations in time bases, etc.* 

1.6. The objective measurement of the overall luminance-signal response as a 
function of the video frequency (0 to 5"5 Mc/s) applied as modulation of the radio- 
frequency input to the receiver. 

1.7. The objective measurement of the relative amplitudes of the vision, chromi- 
nance and sound carriers at the vision detector, when the receiver is correctly tuned. 

2. Tests carried out by Research Department 

2.1. QDJective measurements of tuning accuracy and oscillator drift. 

2.2. The subjective and objective measurement of image rejection, including, 
as image interference, a carrier at Channel (N + 10). 

2.3. The subjective and objective measurement of spurious responses. These 
tests would investigate the response of the receiver to unwanted signals. 

2.4. The objective measurement of local-oscillator radiation. 

2.5. The objective measurement of the performance of the automatic gain control 
(a.g.c. ) circuits. 

2.6. The subjective measurement of self-generated positional and brightness hum. 

2.7. The subjective measurement of v.h. f. performance. 

* In some instances hum effects were also included in this assessment 
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APPENDIX II 



Results of the Laboratory Tests of 625-line 
U.H.F. Colour and Monochrome Receivers 



This Appendix summarizes the results of the laboratory tests of u.h.f. 
monochrome and colour receivers which were made by the BBC Designs and Research 
Departments during the 1962/63 U.H.F. Field Trials. These results should be read in 
conjunction with the following notes. 

Notes on the measurements made by Research Department 

1. Ratio of the magnitudes of the wanted and interfering signals, for just perceptible 
interference. 

2. To within ± 150 Kc/s of final value. 

3. dB rel. 1 /J.V, measured across 75 ohms. 

4. 1 - Excellent 

2 - Good 

3 - Fairly good 

4 - Rather poor 

5 - Poor 

6 - Very poor 

5. Greatest differences in frequency between the actual and nominal values of the 
vision-carrier intermediate frequency at which reasonable vision and sound signals are 
obtained. 

6. Qiange in input-signal magnitude required to produce a 1 dB change at the output 
of the vision detector, starting from the standard value. 

General Note: Unless otherwise stated, all Research Department measurements were made 
using a wanted-signal magnitude of 2 mV open-circuit e.m.f. 

Notes on the measurements made by Designs Department 

7. 1 - Imperceptible 

2 - Just perceptible 

3 - Definitely perceptible but not disturbing 

4 - Somewhat objectionable 

5 - Definitely objectionable 

6 - Unusable 
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8. The maximum increase of the chrominance-signal to luminance-signal ratio that can 
be made while still retaining satisfactory receiver operation. The maximum increase 
available was 4 dB. 

9. The maximum increase of the sound-signal to luminance-signal ratio that can be 
made while still retaining satisfactory receiver operation. The maximum increase 
available was 10 dB. 

10. The minimum input-signal magnitude for which acceptable receiver operation can 
be obtained. The indicated value is the average of five individual assessments. 

11. Measured at the input to the vision detector. 

12. Measured by applying the video-frequency signal as modulation of the radio- 
frequency input. 

General Note: Unless otherwise stated, all Designs Department measurements were made 
using a wanted-signal magnitude of 4 mV open-circuit e.m. f. 
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MONOCHROME RECEIVER NO. I 



Measurements carried out by Research Department 



RESPONSE 

TO 
CHANNEL 
H + 10 


Channel (H) 


25 


115 


60 


Hotes:- 




Additional Hotes:- 
(a) 405/625 switch poor 


mechanicallyi 


(1) 
Ratio (dB) 


-31 


-31 


-48 




Attenuation of R.F. stages (dB) 


41 


U 


53 


SPURIOUS 
RESPONSES 


Channel 








Hotes:- 
None 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Patio (dB) '11 








LOCAL 
OSCIL- 
UTOR 


Channel 


23 


45 


60 


Notes : - 


Total drift (kc/s) 


- 


370 


- 


(2) 
Time tal<en to stabilize (min) 


- 


21 


- 


P.D. at aerial socket 


51 


45 


44 


I.F. 


Hominal frequency of vision ca 


rrlor (Mc/s) 


38-9 


Hotes:- 


TUHIHG 


(41 
Ease of adjustment 


5 


notes;- pjjpj, mechanical performance 
of tuner. Scale error of 6 channel 
numbers at upper end of band. 


(5) 
Limits of 

range 


Upper 


*l)-2 


Lower 


-2 


A.G.C. 


(dB) 


Upper 


1) 


Kotest- 
yery Poor 


Lower 


5 


HUM 


Positional 


Hot measured 


y.H.F. 


Satisfactory 
See Hota (a) 


Amplitude 


Hot measured 







Measurements carried out by Designs Department 



SOUSD/CHROHt NANCE BEAT PATTERN 


(7) 


2 


Additional Notes:- 

(b) The U.H.F. tuning control was stiff to turn and the 
knob was slack, making tuning difficult. 

(c) When the receiver was tuned so that the vision carrier in the i.f. 
was at the design frequency the sound/chrominance beat patterns 
were found to be objectionable. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(8) 


2 


Sound carrier (dB) 


(9) 


2 


NOISE 

FACTOR 


Channel 


21 


1^4 


68 


Noise Factor (dB) 


19-3 


I7'7 


20 


MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (/J.V r.m.s.) 




400 


(10) 


SELF-GENERATED PATTERNS 


(7) 


1 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio [%) 


75 


K-rating of 2T pulse sliape {%) 


2 


CARRIER 
AMPLITUDE 
RAT 1 OS 


Sound relative to vision (dB) 


(11) 


-23-5 


Chrominance relative to vision (dB) 


(111 


+11-3 


Vision relative to mid-band response (dB) 


(U) 


-5-7 



receiver tuned for 

minimum sound/ 

chrominance beat pattern 



Overall video responsefl2) 




receiver tuned for 

correct if vision carrier 

frequency 



1-5 20 2-5 30 3-5 40 45 

frequency, Mc/s 



References 



Designs Department Test Report Ho. 


6-272 


Research Department Test Report dated 


16/10/62 
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MONOCHROME RECEIVER NO. 2 

Measurements carried out by Research Department 



RESPONSE 

TO 
CHAHHEL 
H t !0 


Channel (») 


25 


1^5 


60 


Notes :- 




Additional Notes 
(a) [J05/625 switc 


poor mechanically. 


Ratio (dB) ^^' 


-25 


-27 


-35 




Attenuation of fi.F. stages (dB) 


it7 


H9 


57 


SPURIOUS 
RESPONSES 


Channel 








Notes:- 

None 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dB) fll 








LOCAL 
OSC 1 L- 

LATOR 


Channel 


23 


45 


60 


Notes :- 


Total drift (kc/s) 


- 


330 


- 


(a) 
Time taken to stabilize [min) 


- 


t 


- 


(3) 
P.D> at aerial socket 


50 


U 


51 


l.F. 


Nominal frequency of vision carrier ( 


Mc/s) 


38' 9 


Hotes:- 


TUNING 


(4) 
Ease of adjustment 


5 


Notes: 
of tun 

ctianne 
band. 


Poor mechanical performance 
r. Scale error of 3 
numbers at upper end of 


(5) 
Limits of 
range 
(Hc/s) 


Upper 


+0-2 


Lower 


-2 


A.G.C. 


Limits of"^' 
range 
(dB) 


Upper 


5 


Notes: 


Very Poor 


Lower 


5 


HUH 


Positional 


Not measured 


V.H.F. 
PERFORMANCE 


Satisfactory 
See Note (a) 


Amplitude 


Not measured 



Measurements carried out by Designs Department 



SOUND/CHROMINANCE BEAT PATTERN 


(7) 


3 


AddM 
(b) 
(c) 
(ti) 


ional Notes:- 

The U.H.F. tuning control was stiff to turn and the knob was 
slack, making tuning difficult. 

There appeared to be little or no A.G.C, This may have been due 
to a fault condition but was not investigated. 

When the receiver was tuned so that the vision carrier in the i.f. 
was at the design frequency the sound/chrominance beat patterns 
were found to be objectionable. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dS) 


(8) 


2 


Sound carrier (dB) 


(9) 


2 


NOISE 
FACTOR 


Channel 


21 


44 


63 


Noise Factor (dB) 


15-8 


14'2 


13-7 


MIHIHUH INPUT FOR ACCEPTABLE RECEIVES OPERATION (^V r.m.s.) 


870 


(101 


SELF-GENERATED PATTERNS 


(7) 


1 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio {%) 


100 


K-rating of 2T pulse shape {%) 


2 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(11) 


-26 


Chrominance relative to vision (dB) 


(11) 


-1 


Vision relative to mid-band response (dB) 


(11) 


-5 



















Overall 
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MONOCHROME RECEIVER NO. 3 

Measurements carried out by Research Department 



RESPONSE 

TO 
CKANHEL 
H + 10 


Channel (H) 


25 


15 


6U 


Notes:- 




Additional Notes:- 

(a) When switching between the V.H. 
up to one minute elapses before 


F. and U 
the new 


H.F. ranges, 
signal appears. 


(1) 
Ratio (dB) 


-15 


-23 


-27 




Attenuation of R.f. stages (dS) 


41 


,3 


53 


SPURIOUS 
RESPONSES 


Channel 








Hotes;- 

None 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dB) '11 








LOCAL 
OSCIL- 
LATOR 


Channel 


23 


Itl 


6U 


Notes : - 


Total drift (kc/s) 


- 


150 


- 


(2) 
Time taken to stabilize (min) 


- 





- 


p. D. at aerial socket 


59 


15 


57 


I.F. 


Hoininal frequency of vision carrier (Hc/s) 


39-5 


Hotes:- 


TUN 1 KG 


(4) 
Ease of adjustment 


3 


Notes: 
easy t 


Tuner dial accurate and 
read. 


(5) 
Limits of 
range 
(Hc/s) 


upper 


■.0-2 


Lower 


-1-7 


A.G.C. 


Limits of '^' 
range 
(d8) 


Upper 


3» 


Notes: 




Lower 


22 


HUH 


Positional 


Not measured 


V.H.F. 


Satisfactory 
See Note (a) 


Amplitude 


Hot measured 







Measurements carried out by Designs Department 



SOUND/CHROHIHAHCE BEAT PATTERN 


(7) 


1 


Add 
(b) 

(c) 
(d) 


tional Botes:- 

The flyback was slow and when a line test signal was present in the 
vertical interval this appeared in the picture. 

The brilliance and contrast controls were interdependent. 

Owing to the fact that separate i.f. strips are used in the ^K- and 
625-1 ine positions, when switching from V.H.F. to U.H.F. and vice 
versa, a wait of 30 seconds is necessary whilst the valves warm up. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(8) 


>i| 


Sound carrier (dB) 


(9) 


>!0 


NOISE 
FACTOR 


Channel 


21 


39 


69 


Noise Factor (dB) 


15-8 


U-2 


14-3 


MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (/iV r.m.s.) 


700 


(10) 


SELF-GENERATED PATTERNS 


^71 


1 


WAVEFORM 
DISTORTION 


Measured 2T puJse-to-bar ratio {%) 


80 


K-rating of 2T pulse shape {%) 


5 


CARRIER 
AMPLITUDE 

RATIOS 


Sound relative to vision (dB) 


(11) 


-30-5 


Chrominance relative to vision (dB) 


(11) 


+3-5 


Vision relative to mid-band response (dB) 


(11) 


-7 





^_ 




-^^ 


-\ 








Overall 


/ideo res 


ponse(12) 










\ 


^\ 






























> 






















\ 






















1 
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MONOCHROME RECEIVER NO. 3a 

Measurements carried out by Research Department 



RESPOHSE 

TO 
CHANNEL 
N * 10 


Channel [N] 


2« 


III; 


80 


Notes;- 




Additional Hotes:- 

(a) Fitted with ^-gang u.h.f. tuner. 


Ratio (dB) '^' 


-19 


-22 


-211 




Attenuation of R.F. stages (dB) 


62 


65 


67 


SPURIOUS 
RESPONSES 


Channel 








Notes:- 

Hone 


Inter- 
fering 
Signal 


Frequency (Mc/s) 








Ratio (dB) 11' 








LOCAL 
OSCIL- 
LATOR 


Channel 


2» 


111 


80 


Hotos;. 

These stability measurements 
taken on Ciiannel 33. 


Total drift (kc/a) 


250 


- 


- 


(21 
Time taken to stabi 1 ize {min) 


H 


- 




P.O. at aerial socket 


56 


US 


39 


I.F. 


Nominal frequency of vision carrier (Hc/s) 


39-5 


Notee:- 


TUNING 


Ease of adjustment 


2 


notes ;- 

Tuner dial accurate and easy to read. 


(51 
Limits of 
range 
(Hc/s) 


Upper 


»0-3 


Lower 


-a- 8 


A.G.C. 


Li.itB of""' 
range 
(dB) 


Upper 


28 


Notes :- 

Picture very noisy at lower limit. 


Lower 


21 


HUH 


Positional 


Ju3t perceptible 


V.H.F. 
PERFORHAHCE 


Satlsfactory 


Amplitude 


Perceptible 



Measurements carried out by Designs Department 



SOUHD/CHROHIHAHCE BEAT PATTERN 


(71 




Additional Motes:- 

(b) No measurements were made on this 


receiver by Designs Department. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(81 




Sound carrier (dB) 


(91 




NOISE 

FACTOR 


Channel 








Noise Factor (dB) 








MIHIHUH INPUT FOR ACCEPTABLE RECEIVER OPERATION (^y r.m.s.) 


(lO) 


SELF-GENERATED PATTERNS 


(7) 




WAVEFORM 
D 1 STORT 1 OH 


Measured 2T pulse-to-bar ratio (%) 




K-rating of 2T pulse shape {%) 




CARRIER 
AMPLITUDE 

RATIOS 


Sound relative to vision (dB) 


(U) 




Chrominance relative to vision (dB) 


(11) 




Vision relative to mid-band response (dB) 


(11) 





References 



Designs Department Test Report Ho, 




Research Departnent Test Report dated 


10/10/63 



25 



MONOCHROME RECEIVER NO, H 

Measurements carried out by Research Department 



RESPOHSE 

TO 
CHANNEL 
N + 10 


Channe; (N) 


25 


ts 


64 


Notes:- 


Additional Hotas;- 

(a) The lower tuning limit Is set by sound quality and 
tha upper limit by picture quality. However, 
the sound quality improves furtlier if tuning Is 
carried beyond tbis upper limit, and this makes 
the choosing of tha best tuning point difficult. 
This difficulty is increased by the presence of 
backlash In the drive mechanism. 


(1) 
Ratio (dS) 


-»2 


-34 


-38 


Attenuation of R.F. stages (dB] 


71 


63 


67 


SPURIOUS 
RESPONSES 


Channel 








Hotes:- 

II one 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dS) '" 








LOCAL 
OSCIL- 
LATOR 


Channel 


23 


W 


64 


Notes:- 


Total drift (kc/s) 


- 


190 


- 


mi 
Time talten to stabilize (min) 


- 


2 


- 


(31 
P.O. at aerial socket 


39 


38 


32 


l.F. 


Nominal frequency of vision ca 


rrler ( 


*/s) 


39-5 


Notes;- 


TUNING 


(4) 
Ease of adjustment 


5 


Hotes:- 
See Bote (a) 


(5) 
Limits of 
range 
(Hc/s) 


upper 


♦ O'S 


Lower 


-0.2 


A.G.C. 


Limits of"^' 
range 
(IB) 


upper 


3» 


Hotes:- 


Louer 


24 


HUM 


Positional 


Hot measured 


V.H.F. 
PERFOHHAUCE 


Deslgned for 

Continental 

standards. 


Amplitude 


Not measured 



Measurements carried out by Designs Department 



(7) 
SOUHD/CHROHIHAHCE BEAT PATTERN 


2 


Additional Hotes!- 

(b) A control marked "Scharfzelchner" was fitted which, when operated, 
incraassd the response at the higher video frequencies (see overall 
video response curves). 

(c) The tuning range over which sound and vision were present together 
was restricted. 

(d) Backlash on the control mads tuning rather difficult. 

(e) The receiver was an export mode] and was not therefore dual standard. 


PERMISSIBLE 
CARRIER 
IHCREASES 


(81 
Chrominance sub-carrier (dB) 


3 


Sound carrier (dB) ("1 


8 


HDISE 
FACTOR 


Channel 


21 


34 


69 


Noise Factor (dB) 


13-9 


14-3 


17.2 


MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (^V r.m.s.) 600 '^°' 


(71 
SELF-eENERATED PATTERNS 


1 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio [%) 


67 


K-rating of 2T pulse shape {%) 


8 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) f^^' 


-3i 


Chrominance relativa to vision (dB) ("' 


+3.2 


Vision relative to mid-band rsaponea (dB) dH 


-4.5 



b 



















Overall v 


1 

deo response (12) 






■ 










— - -^, 




.. 


S - 


""■- 





























without' 


i>1 

sharpene 


\ \ 
\ \ 




-15 
-20 




















\ 

\ 
\ 


\ 
\ 

\ 
\ 

























0-5 1-0 r5 20 25 30 3-5 40 45 50 5-5 

frequency, l^c/s 
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MONOCHROME RECEIVER NO, 

Measurements carried out by Research Department 



RESPONSE 

TO 
CHANNEL 
H + 10 


Channel (N) 


25 


1^5 


51* 


Notes :- 




Additional Notes:- 


Ratio (dB) '^' 


-tlO 


-39 


-35 




Attenuation of R.F, stages (dB) 


65 


6U 


60 


SPURIOUS 
RESPONSES 


Channel 








Hotss:- 

None 


Inter- 
fering 
Signal 


Frequency (Mc/s) 








Ratio (dB) (1' 








LOCAL 
OSCIL- 
UTOR 


Channel 


23 


tn 


64 


Notes:- 


Total drift (kc/a) 


- 


150 


- 


(2} 
Time taken to stabJ 1 ize (min; 


- 





- 


P.O. at aerial socket 


50 


49 


49 


I.F. 


Nominal frequency of vision carrier (Mc/s) 


39-5 


Notes:- 


TUNING 


Ease of adjustment 


^ 


HotBs:- 


(5) 
Limits of 
range 
(Ho/!) 


Upper 





Lower 


-1-2 


A.G.C. 


Li. its of "'' 
range 


Upper 


9 


Notes:- 
Poor 


Lower 


1 1 


HUH 


Positional 


Hot measured 


V.H.F. 
PERFORMANCE 


Satisfactory 


Ampi itude 


Hot measured 



Measurements carried out by Designs Department 



(7) 
SOUHD/CHfiOMIHAHCE BEAT PATTERN 


2 


Additional Hotea:- 

(a) The tuning control was found to be rather coarse, and care was 
required in its operation. There was negligible baclclash. 


PEHMISSIBLE 
CARRIER 
IHCREASES 


(8) 
ChroninancB sub-carrier (dB) 


>i} 


Sound carrier (dB) '^> 


7 


HOiSE 
FACTOR 


Cliannel 


21 


34 


63 


Noise Factor (dB) 


IS 


15-3 


19-5 


MINIBUH INPUT FOR ACCEPTABLE liECEIVER OPERATION {/jM r.n.s.) 1120 '^°' 


(7) 
SELF-GENERATEO PATTERNS 


1 


WAVEFORM 
OlSTORTIOH 


Measured 2T pulse-to-bar ratio {%) 


87 


K-rating of 2T pulse shape {%) 


8 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) '"' 


-30 


Cbro«in»ice relative to vision (dB) 'H' 


+6 


Vision relative to mid-band response (dB) fn' 


-6 



B -5 



jj-IO 







. 












Overall v 


fdeo resf 


)Onse (12) 












\^ 




























--^ 


\ 






















\ 
























\ 
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MONOCHROME RECEIVER NO. 6 

Measurements carried out by Research Department 



HESPOHSE 

TO 
CHAHHEL 
N ♦ 10 


Channel (H) 


25 


Lt5 


611 


Notes ;- 




Additional Hotes:- 

(a) Hard lock line time-base. 


Ratio (dS) 


-IS 


-20 


-16 




Attenuation of R.F. stages (ds; 


48 


SO 


118 


SPURIOUS 
RESPONSES 


Ciianne] 


25 


15 


611 


Notes;- 


inter- 
fering 
Signal 


Frequency (Hc/s) 


SHO 


697 


S53 


Ratio (dB) '" 


7 


S 


-8 


LOCJL 
OSCIL- 
UTOR 


Ctiannel 


27 


in 


611 


Hotes;- 


Total drift (lic/») 


- 


310 


- 


Time taifsn to stabilize (min) 


- 


2i 


- 


(3) 
P.O. at aerial soclcet 


63 


52 


51 


I.F. 


nominal frequency of vision carrier (Hc/s) 


39-5 


Notes:- 


TUHIHS 


(41 
Ease of adjustment 


1 


Notes:- No reference point is provided 
for the "channel number" calibrations 
on the tuning knob. 


(51 
Limits of 
range 
(Kc/s) 


Upper 


-0.2 


Lower 


-2-5 


A.G.C. 


Limits of"^' 
range 
(dB) 


Upper 


3S 


Hotes:- 


Lower 


12 


HUH 


Positional 


Imperceptibia 


V.H.F. 
PERFORMANCE 


Satisfactory 


Amplitude 


Imperceptible 



Measurements carried out by Designs Department 



SOUND/CHROHillANCE BEAT PATTERN 


(71 


2 


Add 
(b) 

(c) 
(d) 


tional Hotas:- 

To eliminate sound/chrominance beat patterns the receiver had to be 
de-tuned so that loss of picture quality resulted. 

The tuning knob was sloppy and had a certain amount of backlasli. 

Line-tearing was noticed on certain types of picture. Mush and a 
moving 'hum' bar became visible when the input level was reduced 
from the norma] test level of ^ raV. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(8) 


not measured 


Sound carrier (dB) 


(91 


8 


NOISE 
FACTOR 


Channel 


21 


3H 


68 


Noise Factor (dB) 


16 


IS 


19 


HINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (fiV r.m.s.) 




(101 
800 


SELF-SENERATED PATTERNS 


(71 


2 See Note (d) 


WAVEFORM 
DISTORT ION 


Measured 2T pulse-to-bar ratio {%) 


50 


K-ratlng of 2T pulse shape {%) 


>I0 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(U) 


-24 


Chrominance relative to vision (dB) 


(111 


t3 


Vision relative to mid-band response (dB) 


(111 


-6 



Overall video response (12) 



2 2-5 30 3 5 

frequency, Mc/s 
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MONOCHROME RECEIVER NO. 7 

Measurements carried out by Research Department 



RESPONSE 

TO 
CHANNEL 
N ♦ 10 


CliBnnel (H) 


25 


45 


6H 


Notes:- 




Additional Hotse:- 


Ratio (dB) "' 


_4H 


-40 


-35 


Heasurements carried out 
with I.F. vision carrier 
frequency of 38*5 Mc/s 


Attanuatlon of R.F. stages (dB) 


17 


113 


3fl 


SPURIOUS 
RESPONSES 


Channol 








Notes:- 

Hona 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dB) (1) 








LOCAL 
OSCIL- 
LATOR 


Channel 


27 


m 


64 


Notes :- 


Total drift (kc/s) 


- 


850 


- 


Tinia tal<en to stabil iza (min) 


- 


12^ 


- 


P.O. at aerial socket '^' 


60 


5i| 


53 


I.F. 


Nominal frequency of vision carrier (Mc/s) 


39-5 


Notes :- 


TUN INS 


Ease of adjustment 


2 


Notes:- gpQjj mechanical performance of 
tuning mechanism, but errors of up to 
four cliannel numbers in tuner dial 
reading. 


range 
(«c/e) 


Upper 





Lower 


-3-0 


A.S.C. 


Limits of'"" 
range 
(dB) 


Upper 


3 


notes :- 

Very poor 

• 


Lower 


5 


HUH 


Positional 


Imperceptible 


V.H.F. 
PERFORHAHCE 


Satisfactory 


Ampl itude 


Imperceptible 



Measurements carried out by Designs Department 



SOUND/CHROMiNAHCE BEAT PATTERN 


(7) 


1 


Add 
(a) 

W 
M 


tlonal Kotao:- 

A small amount of backlash was noticeable on the tuning control but 
.this was not sufficient to cause trouble. 

A vertical pattern of approximately 75 kc/s was visible on the screen 
on dark pictures. It is not visible in the block portion of bright 
scenes owing to AGC action. 

The minimum input level was limited by lack of contrast, which may be 
caused by a lack of gain. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(8) 


not measured 


Sound carrier (dB) 


f9) 


8 


HOISE 
FACTOR 


Channel 


21 


34 


65 


Noise Factor (dB) 


12-5 


l»-5 


20 


HINIMUH INPUT FOR ACCEPTABLE RECEIVER OPERATION (^V r.m.s. ) 


1000 See Note (c) "°' 


SELF-GENERATEO PATTERNS 


t7) 


2 See Note (b) 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio {%) 


80 


K-rating of 2T pulse shape {$) 


5 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(11) 


-28 


Chrominance relative to vision (dB) 


(111 


*6 


Vision relative to mid-band response (dB) 


(11) 


-6 



















Overall \- 


ideo res 


jonse (12) 






^~~ 
















■ 
















^ 


\ 






















\ 


\ 






















^ 





2-0 2-5 30 3-5 40 

frequency, Mc/s 
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MONOCHROME RECEIVER NO. 8 

Measurements carried out by Research Department 



SESPOHSE 

TO 
CHANHEL 
H * 10 


Channel (N) 


25 


45 


611 


Notes :- 




Additional Hotes;- 

(a) Amended values. 

(b) Two switching operations are required to change between 
U.H.F, and V.H.F. reception. 

(c) Overall picture quality rather poor for both U.H.F. 
and V.H.F. reception. 


(1) 
Ratio (dB) 


-31 


-32 


-3* 




Attenuation of R.F. stages {dB} 


60 


61 


63 


SPURIOUS 
RESPOKSES 


Channel 








Notes;- 

None 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dB) <1' 








LOCAL 
OSCIL- 
LATOR 


Channel 


30 


*q 


sq 


Notes :- 


Total drift (ko/s) 


- 


660 


- 


(2) 
Time taken to stabilize (mln) 


■ 


22i 




(3) 
P.O. at aerial socket 


39 


35 


qs 


l.F. 


Nominal frequency of vision carrier (Hc/s) 


39 •« 


Notes:- 


TUHIH6 


(41 
Ease of adjustment 


q 


Notes:- Tuning mechanism very stiff. 
Only one speed of adjustment (slow) is 
provided. 


(5) 
Limits of 
range 
(Hc/s) 


Upper 


+0-6 


Lower 


-0-9 


A.6.C. 


range 
(dB) 


upper 


IS 


Notes:- 

See Note (a) 


Lower 


22 


HUM 


Positional 


noticeable 


V.H.F. 


Satisfactory 
See Note (b) 


Amplitude 


imperceptible 







Measurements carried out by Designs Department 



SOUND/CHROHINAHCE BEAT PATTERN 


(7) 


1 


Additional Notes:- 

(d) The tuning control tends to alter the tuning in 
steps instead of a continuous movement. 

(e) The system switch is stiff to operate. 

(f) The plastic window mounted in front of the tube 


a series of smal 1 
attracted dust. 


PERMISSIBLE 
CARRIER 
IHCREASES 


Chrominance sub-carrier (dB) 


(8) 


not measu 


red 


Sound carrier (dB) 


(9) 


>I0 


HOISE 
FACTOR 


Channel 


22 


35 


66 


Noise Factor (dB) 


18 


16-6 


20 


MIHIHUH INPUT FOR ACCEPTABLE RECEIVER OPERATION [^V r.m.s.) 


280 


(10) 


SELF- GENERATED PATTERNS 


(7) 


1 


WAVEFORM 
DISTORTION 


Heasuret) 2T pulse-to-bar ratio [%) 


78 


K-rating of 2T puise shape [%) 


5 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (d8) 


(11) 


-31 


Chrominance relative to vision (dB) 


(11) 





Vision relative to mid-band response (dB) 


(11) 


-5-5 







— 


^ 










Overall V 


ideo resf 


jonse C12) 










\ 
























^-— >^ 








""^ 


V 






























\ 

\ 
\ 
\ 






















\ 
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MONOCHROME RECEIVER NO. 9 

Measurements carried out by Research Department 



HESPOSSE 

TO 
CHjSNHEL 
H + ID 


Channel (K) 


25 


45 


64 


Hotee:- 




Additional Notes:- 


Ratio (dB) '" 


-3 


-8 


-8 




Attenuation of R.F. stages (dB) 


ts 


48 


43 


SPURIOUS 
8ESP0HSES 


Clianne] 








Hotes:- 

None 


Inter- 
fering 
Signal 


Frequency (Mcys) 








Ratio (dB) <ll 








LOCAL 
OSCIL- 
LATOR 


Channel 


30 


It 


64 


Hotes:- 


Total drift (l<c/s) 


- 


220 


- 


(3) 
Time taken to siabil ize (minj 


- 


2^ 


- 


(3) 
P.O. at aerial socket 


>(9 


17 


49 


I.F. 


Nominal frequency of vision carrier (Mc/s) 


39-5 


Hotes:- 


TUHIHG 


(4) 
Ease of adjustment 


2 


Hotes:- 

Clear tuning scale> Only one 
speed of adjustment (slow) is provided. 


. . 151 
Limits of 

range 

(«c/s) 


Upper 


*0-5 


Lower 


-0-7 


A.S.C. 


Limits of"^' 
range 
(dB) 


Upper 


13 


notes :- 


Lower 


10 


HUH 


Positional 


Noticeable 


V.H.F. 
PERFOSHAHCE 


Satisfactory 


Amplitude 


Imperceptible 



Measurements carried out by Designs Department 



(7) 
SOUHO/CHROHIHANCE BEAT PATTERN 


2 


Additional Botes:- 

(a) The tuning control is too fine to tune readily between channels. 


PERMISSIBLE 
CARRIER 
INCREASES 


(8) 
Chrominance sub-carrier (dB) 


not measured 


Sound carrier (dB) '^l 


7 


NOISE 
FACTOR 


Channel 


22 


35 


65 


Noise Factor (dB) 


11-5 


12-11 


13-1 


MIRIHUH INPUT FOR ACCEPTABLE RECEIVER OPERATIOR {/il r.m.s.) 190 ""' 


17) 
SELF-GENERATED PATTERNS 


2 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio [%) 


82 


K-ratIng of 2T pulse shapa {%) 


* 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) '^^' 


-31 


Chrominance relative to vision (dB) 'm 


-0-3 


Vision relative to mid-band response (dB) till 


-7 



















Overall v 


-ideo resp 


«3nse C12) 










^■^ 








..^— 


N^ 


' 






















\ 


























\ 
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1 
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2 
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frequency, Mc/s 



31 



MONOCHROME RECEIVER NO, 

Measurements carried out by Research Department 



10 



RESPONSE 

TO 
CHANNEL 
H -f iO 


Channel (N) 


25 


<;5 


64 


Notes: - 




Additional Hotes:- 

(a) Two switching operations are required to ch 
V.H.F. reception. 


nge between U.H.F. and 


Ratio (dB) 


-25 


-30 


-35 




Attenuaiion of R.F. stages {dS; 


58 


63 


6S 


SPURIOUS 
RESPONSES 


Cbannsl 








Note3:- 

None 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dB) (1> 








LOCAL 
OSCIL- 
LATOR 


Channel 


30 


44 


84 


Notes : - 


Total drift (Ifc/s) 


- 


330 


- 


(SJI 
Tima taken to stabii ize (min) 


- 


3i 


- 


?.D. at aerial socket 


39 


27 


34 


I.F. 


Nominal frequency of vision carrier (Hc/e) 


39-4 


Notes : - 


TUNING 


(41 
Ease of adjustment 


4 


Notes:- 

Tuning mechanism very stiff. 
Only one spaed of adjustment (slow) 
is provided. 


[51 
Limits of 
range 
(Wc/s) 


Upper 


+0-1 


Lower 


-0*9 


A.6.C. 


Linitsof"^' 
range 
(dB) 


upper 


13 


Notes :- 


Lower 


17 


HUM 


Positional 


Noticeable 


V.H.F. 
PERFORMANCE 


Satisfactory 


Amplitude 


Imperceptible 



Measurements carried out by Designs Department 



SOUHD/CHfiOHl NANCE BEAT PATTERN 


(7) 


2 


Additional Hotes:- 

(b) The tuning control tends to alter the tuning in 
steps instead of a continuous movement. 

(c) The system switch was stiff to operate. 

(d) The plastic window mounted in front of the tube 


a series of small 
attracted dust. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


t81 


not measured 


Sound carrier (dB) 


f9) 


9 


HOiSE 
FACTOR 


Channel 


22 


35 


66 


Noise Factor (dB) 


15 


IS-6 


20 


HINIMUH INPUT FOR ACCEPTABLE RECEIVER OPERATION (/xV r.m.s.) 






390 '^°' 


SELF-GENERATED PATTERHS 


(7) 


2 


tfAVEFORM 
DISTORTIOK 


Measured 2T pulse-to-bar ratio [%) 


120 


K-ratlng of 2T pulse shape (56) 


10 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(111 


-30 


Chrominance relative to vision (dB) 


(11) 





Vision relative to mid-band response (dB) 


till 


-4 



~1 \ I 

Overall video respor^e (12) 




20 2-5 30 35 40 

trequency Mc/s 
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MONOCHROME RECEIVER NO. I 

Measurements carried out by Research Department 



RESPOHSE 

TO 
CHAHNEL 
H + 10 


Channel (H) 


31 


411 




Notes :- 




Add 
(a) 

(b) 

(c) 
(d) 


tional Hotes:- 

The receiver was very insensitive on Channel 34, and the low 8.F. 
attenuation on this channel i,3 believed to be due to a fault in 
the tuner. 

The tuner is switch-tuned and it is not possible to receive channels 
other than 34 and 44. To avoid interference from the Crystal Palace 
emissions the input signal level was increased to 20 mV open-circuit 

e.m.f. 

An I.F. vision carrier of 45 Mc/s was used for these measurements. 

The interference produced by the N + 10*^ channel is due to the image 
sound carrier falling within the I.F. pass-band. The levels quoted 
are those of the vision carrier, due allowance having been made for 
the sound/vision carrier power ratio. 


Ratio (dB) '^* 


i5 


-io 




See notes (a) to (d) below. 


Attenuation of fi.F. stages (dB) 


6 


31 




SPURIOUS 

RESPONSES 


Channel 








Hotes:- 

None 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dB) (If 








LOCAL 
OSC 1 L- 
LATOR 


Channel 


34 


44 




Hotes:- 

On switching from one 
channel to the other, without 
re-adjusting the fine tuning 
control, the ].F> vision 
carrier changed in frequency 
by 270 l<c/s. 


Total drift (kc/s) 


- 


90 


- 


Time taken to stabil ize (min) 


- 


- 


- 


p.D. at aerial socket '^' 


70 


74 


- 


l = F. 


Nominal frequency of vision carrier (Mc/s) 


45 '75 


Ho interference from 
Notes:- Channel 1 noticed. 


TUN IBS 


Ease of adjustment 


1 


Notes:- 

See note (b) below. 


range 
(Hc/s) 


Upper 


-0-i5 


Lower 


-2 


A.G.C. 


range 
(dB) 


Upper 


>i;o 


Notes: - 


Lower 


18 


HUM 


Positional 


Perceptible 


V.H.F. 


Nil 


Amplitude 


Imperceptible 







Measurements carried out by Designs Department 



SOUHD/CHROHINANCE BEAT PATTERN 


(71 


3 


Add 
(e) 
(f) 

(g) 

(h) 
(i) 


tional Hotes:- 

The receiver input impedance is 300 0. 

Pictures are not of very good quality. 

Patterns due to microphony are noticeable. 

The video response is thought to be rather poor. 

Trouble may be experienced when operating the receiver near a Channel ) 
transmitter due to the i.f. falling in this band. 


PESMISSIBLE 
CARS 1 El! 
INCREASES 


Chrominance sub-carrier (dB) 


(81 


not measured 


Sound carrier (dB) 


(9) 


8 


NOISE 
FACTOR 


Channel 




42 




Noise Factor (dB) 




18 




m»imi« INPUT FOR ACCEPTASIE RECEIVER OPERATION ((iV r.m.s.) 




1 600 See Note it')""' 


SELF-GENERATED PATTERHS 


(71 


H See Note (g) 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio {%) 


82 


K-ratIng of 2T pulse sliapa {%) 


5 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(111 


-37 


Chrominance relative to vision (dB) 


(111 


-5-5 


Vision relative to mid-band response (dB) 


(111 


-US 



b 



|-5 




^ 














Overall v 


deo resp 


onse (12) 








s 












' 
















^^ 


^ 


























"-^ 


■^ 
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frequency Mc/s 



33 



MONOCHROME RECEIVER NO. 12 

Measurements carried out by Research Department 



SESPOIISE 

TO 
CHJIHHEL 
H » 10 


Channel (») 


25 


45 


« 


Notes:- 




Additional Rotes;- 

(a) An I.F. vision carrier of UU'75 Mc/s was used for these measurements. 

(b) The interference produced by the R + 10* channel is due to the Image 
sound carrier falling within the I.F. pass-band. The levels quoted 
are those of the vision carrier, due aliowanca having been made for 
the sound/vision carrier power ratio. 


(1) 
Satio (dB) 


7 


S 


3 


See Rotes (a) and (b) 


Attenuation of R.F, stages (dB) 


37 


38 


36 


SPURIOUS 
SESPOHSES 


Channel 








Hotes:- 

Hons 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dB) '11 








LOCAL 
OSCIL- 
LATOR 


Channel 


30 


m 


64 


Rotes:- 


Total drift (kc/s) 


- 


60 


- 


TIno taken to stabilize (min) 


- 


- 


- 


(SI 
P. 0> at aerial socket 


50 


76 


m 


I.P. 


Konlnal frequency of vision ca 


rriar ( 


*/5) 


»5-75 


Ho interference from 
Rotes:- Channel 1 noticed. 


TUN 1 KG 


(41 
Ease of adjustment 


4 


Ho reference point Is provided 
for the "channel number" calibrations on 
the tuning knob. Only one speed of 
adjustment is provided. 


(5) 
Limits of 
range 
(Hc/s) 


Upper 


-0-S 


Lower 


-1-3 


A.S.C. 


Ll.lts of"^' 
range 
(dB) 


Upper 


22 


Hotos;- 


Lower 


17 


HUM 


Positional 


Rotlceable 


V.H.F. 
PERFORMANCE 


ml 


Amplitude 


Impercept 


hie 





Measurements carried out by Designs Department 



SOORO/CHROHIRARCE BEAT PATTERR 


(7) 


2 


Additional Hoiss:- 

(e) The receiver input impedance is 300 H. 

(d) The receiver is relatively sensitive. 

(a) Trouble may be experienced when operating 
transmitter due to the i.i. falling in th 

(f) Sound quality is poor. 


the receiver near a Channel t 
s band. 


PERMISSIBLE 
CARRIER 
IRCREASES 


Chrominance sub-carrier (dB) 


(8) 


not tnsasursd 


Sound carrier (dB) 


(9) 


8 


R0I5E 
FACTOR 


Channel 




42 




Hoisa Factor (dB) 




II 




HIRIUUH IHPUT FOR ACCEPTABLE RECEIVER OPERATIOR (/iV r.m.s.) 




290 See Mote {cS^°^ 


SELF-GERERATED PATTERRS 


m 


2 


WAVEFORM 
OISTORTIOR 


.Measured 2T pulse-to-bar ratio {%) 


130 


K-ratIng of 2T pulse shape [%) 


8 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(11) 


-25 


Chrominance relative to vision (dB) 


(11) 


+!t 


Vision relative to mid-band response (dB) 


(11) 


-6 



m -5 



Overall video response (12) 



2-0 2-5 3-0 3-5"" 

frequency, Mc/s 
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MONOCHROME RECEIVER NO, 

Measurements carried out by Research Department 



RESPOHSE 

TO 
CHAHNEL 
H + 10 


Channel (H) 


21+ 


43 


64 


Hotes:- 




Additional Hotas:- 


Ratio (dB) '^' 


-26 


-25 


-35 




Attenuation of R.F. stages (dB) 


!ta 


47 


57 


SPURIOUS 
RESPONSES 


Channel 








Notes:- 

Hone 


Inter- 
fering 
Signal 


Frequency [Mc/s) 








Ratio (dB) (11 








LOCAL 
OSCIL- 
LATOR 


Channel 


27 


45 


65 


Notes : - 


Total drift [kc/s) 


- 


200 


- 


(8) 
Time taken to atabil ize (rain) 


- 


4 


- 


(3) 
P.O. at aerial socket 


57 


49 


48 


I.F. 


Nominal frequency of vision carrier (Hc/e) 


39-25 


Notes:- 


TUHING 


(4) 
Ease of adjustment 


3 


Botes ;- 


(S) 
Limits of 
range 
(te/s) 


Upper 


+0-2 


Lower 


-2 


A.G.C. 


Li.its of™' 
range 
(dB) 


upper 


40 


Notes :- 


Lower 


20 


HUM 


Positional 


Hot measured 


y.H.F, 

PERFORMANCE 


Satisfactory 


Amplitude 


Hot measured 



Measurements carried out by Designs Department 



3OUND/CHR0MIHAHCE SEAT PATTERH 


(7) 


1 


Addi1 
(a) 

(b) 


ional Notes:- 

The tuning control had negligible backlash and was fine enough to 
enable tuning to be easily carried out. It was, however, a little 
too fine to tune easily from one end of the scale to the other. 

A moving 'hum' bar was visible which contributed to the low rating. 


PERMISSIBLE 
CARRIER 
IHCREASES 


Chrominance sub-carrier (dB) 


(81 


not measured 


Sound carrier (dB) 


(9) 


9 


HOISE 
FACTOR 


Channel 


21 


44 


68 


Noise Factor (dB) 


12 


11 


13 


MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (/iV r.m.s.) 




520 'iO' 


SELF-GEHERATED PATTERNS 


(7) 


3 See Note (b) 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio {%) 


60 


K-rating of 2T pulse shape [%) 


10 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(11) 


-34 


Chrominance relative to vision (dB) 


(11) 


-5 


Vision relative to mid-band response (dB) 


(111 


-6 



CD 



B -5 

Si 

c 

a 

S-10 







-^ 


'^ 










Overall v 


deo resfx 


xise (12) 








^\ 


■^ 






-^ 




' 
























\ 






















\ 


\ 






















\ 
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2-0 2-5 30 3-5 40 

frequency, Mc/s 
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COLOUR R'BCE.I-VER NO. I (HJ&CX^ 

Measurements carried out by Research Department :-> 



RESPOHSE - 

TO 
CHJaHEL 
H « ID 


Channel (H) 


25 


15 


6* 


Hotss:- ,, 


ir^mAntQ r.arriaA 


Additional Notes;' 

(a) The nominal frequency of the I.F. vision carrier has been assumed to 
be the same as that used in monoclironie receivers made by this 
manufacturer. Satisfactory reception could, however, only be obtairied ' 
wlien the I.F. vision carrier: laypifi tha-fraquency range of 37 - 38 Hc/s. 


'1> 
Ratio (dB) 


<-m 


<-»lt 


<-W 


out with I.F. vision carrier 
frequency of 37*5 Mc/s.. 
Sea note (a). 


Attenuation of 8.F. stagas (dB) 


53 


52 


U6 


SPURIOUS 
RESPONSES 


Ciiannal 








Holes :- 

Hone 


intor- 
fsring 
Signal 


Frequency (Hc/s) 








Ratio (dB) 111 








LOCAL 
OStlL- 
UTOR 


Ciiannel 


25 


W 


65 


Hotss;- ^^tjj^atjp frequency 
control {a. f=c. ) was not pro- 
vided when these measurements 
were tal<en, but has since 
been fitted. 


Total drift (l<c/s) 


- 


1460 


- 


Time ta!<sn to stablize {min] 


- 


32 


- 


(3) 
P.O. at aerial socitet 


55 


43 


56 


I.F. 


Nominal frequency of vision carrier (IJc/s) 


39-5 


Hotas:- Sea Note (a) 


TUN 1 HO 


(4) 
Ease of adjustment 


5 


The ease of adjustment was not 
improved by the provision of a.f.c. 
No tuning indicator is provided. 

See Note (a) 


(5) 
Limits of 
range 
(Hc/s) 


Upper 


-1-5 


Lower 


-2-5 


A.e.c. 


Limits of '^' 
range 
(dB) 


Upper 


36 


Hotes:- 


Lower 


17 


HUM 


Positional 


imperceptible 


V.H.F. 


Hil 


Amplitude 


' Perceptible 







Measurements carried out by Designs Department 



SOUHDjiiliROMiHAllCE B AT PATTERN 


(71 


1 


Add 
(b) 

(c) 
(d) 

(e) 


tional Jtotes:- 

The tuning range over which good colour pictures and reasonable 
sound can be obtained is narrow. 

Access to tlie underside of the chassis is restricted. 

The Cabinet legs are unsteady and this maltes the receiver mechanically 
unstable. 

The waveform distortion is considered to be excessive. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(8) 


not measured 


Sound carrier (dB) 


(91 


>I0 


NOISE 
FACTOR 


Channel 








Noise Factor (dB) 


no 


measut 


ed 


MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (fiV r.m.s. ) 




(101 
770 


SELF-GENERATED PATTERNS 


(71 


1 


WAVEFORM 
0IST08TI0H 


Measured 2T pulse-to-bar ratio [%) 


75 See Note (e) 


X-rating of 2T pulse shape {%) 


10 See Note (e) 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(111 


-»5 


Chrominance relative to vision (dB) 


(111 


+3 


Vision relative to mid-band response (dB) 


(111 


-6 
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COLOUR RECEIVER NO. lA (NTSC) 

Measurements carried out by Research Department 



HESPOHSE 

70 
CHANHEL 
H * \0 


Channel (H) 


21 


45 


60 


llotas;- 




Additional Kotas:- 

(a) Measurements made with "standard" slgna] of 4 inV open-circuit e.m.f. to 
avoid noisy display. 

(b) An effective A.F.C. circuit is provided whicli can be switched off when 
tuning. 

(c) Lower A. B.C. limit determined by noise on display. 

(d) This receiver was obtained from the manufacturer as a replacement for 
ona having inferior performance. (See Colour Receiver Ho. i ), 


Ratio (dB) ^^' 


-6 


-5 


-10 


Ste Note (a) 


Attenuation of R.F. stages (dB) 


48 


47 


52 


SPURIOUS 
RESPOHSES 


Channel 








Hotesl- 

Done 


Inter- 
fering 
Signal 


Frequency (Hc/s) 








Ratio (dP", '11 








LOCAL 
OSCIL- 
LATOR 


Channel 


2it 


46 


67 


ilotes;- 


Total drift (kc/s) 


_ 


160 


. 


(2) 
Time taken to stabilize (min) 


, 


ii 


. 


P.D. at aerial socket 


63 


S2 


5i 


I.F. 


nominal frequency of vision ca 


rrier (Hc/s) 


39-5 


Hotss:- 


TUHIHQ 


tase of adjustment 


3 


Motes;- 


See note (b) 


Limits of 
range 
(Hc/s) 


Upper 


»0-05 


Lower 


-O-ll 


A.G.C. 


Limits of '^' 
range 


Upper 


33 


Kotos: 


See Hotas (a) and (c) 


Lower 


30 


HUM 


Positional 


Very perce 


ptibls 






y.H.F. 
PERF08HJHCE 


Kil 


tap! i tilde 


PercBPtibl 


e 







Measurements carried out by Designs Department 



SOmD/CHROHIliAHCE BEAT PATTESR 


(7) 




Additional Kotes!- 
(e) No meesurements were made on this 


receiver by Designs Department. 


PERMISSiBLE 
CARRIER 
iHCREASES 


Chrominance sub-carrier (dB) 


(91 




Sound carrier (dB) 


(9) 




NOISE 
FACTOR 


Channel 








Noise Factor (dB) 








HiNIHUH INPUT FOR ACCEPTABLE RECEIVER OPERATION (^UV r.m.s.) 


(lOi 


SELF-SENERATEO PATTERNS 


(71 




WAVEFORN 
DISTORTION 


Measured 2T pulse-to-bar ratio {%) 




K-rating of 2T pulse shape {%) 




CARRIER 
AHPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(HI 




Chrominance relative to vision (dB) 


(11) 




Vision relative to mid-band response (dB) 


(111 
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COLOUR RECEIVER NO. 2 (NTSC) 

Measurements carried out by Research Department 



RESPONSE 

TO 
CHANNEL 
N ^ 10 


Channel (H) 


25 


115 


m 


Notes :- 

Measurements carried 

out with I.F. vision carrier 
frequency of 39*34 Mc/s. 


Add 
(a) 

(b) 


tional Notes:- 

Temperature drift of the contrast and hue circuits occurs for up to 
^ hour after switching on. 

The nominal frequency of the I.F. vision carrier has been assumed to 
be the same as that used in monochrome receivers made by this 
manufacturer. 


Ratio (dB) '^' 


-27 


-37 


-no 


AUsnuation of R.F. stages (dB) 


U2 


52 


55 


SPUR 1 OUS 
RESPONSES 


Channel 








Notes :- 

None 


Inter- 
fering 
Signal 


Frequency (Mc/s) 








Ratio (dB) <!' 








LOCAL 
OSCIL- 
LATOR 


Channel 


25 


114 


65 


Notes :- 

Automatic frequency 
control (a.f.c.) is provided. 
See Note (a). 


Total drift (kc/s) 




<I6 


_ 


Time taken to stabil izs (minj 


- 


_ 


- 


P.D. at aerial socket 


5H 


it3 


55 


I.F. 


Nominal frequency of vision carrier (Hc/s) 


39-5 


Notes;- See Note (b) 


TUNING 


Ease of adjustment 


1 


Notes:- j^^ provision of a.f.c. and a 
'magic eye' tuning indicator makes tuning 
very simple. 


Limits of 
range 
(Mc/3) 


Upper 


-0-15 


Lower 


-0-18 


A.G.C. 


Limits of"^' 
range 
(dB) 


Upper 


28 


Notes: 




Lower 


22 


hUM 


Positional 


Noticeable 


V.H.F. 


Nil 


Amplitude 


Noticeable 







Measurements carried out by Designs Department 



SOUND/CHfiOHINANCE BEAT PATTERN 


(7} 


1 


Add 
(c) 

(d) 

(e) 


tional Hotes:- 

An amplitude hum bar is visible and is responsible for the low 
in Section 1.5. 

The 2T pulse K-rating of Q% is considered to be rather high for 
laboratory designed receiver. 

Provision of an automatic frequency control makes tuning simple 


rating 


PERMISSIBLE 

CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(S) 


not measured 


Sound carrier (dB) 


(9) 


>I0 


NOISE 
FACTOR 


Channel 


25 


40 


65 


Noise Factor (dB) 


15-2 


14-4 


13-5 


MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (^V r.m.s.) 




340 '^°' 


SELF-GENERATED PATTERNS 


(7) 


3. See Note (c) 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio {%) 


110 


K-rating of 2T pulse shape {%) 


6, See Note (d) 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


til) 


-51 


Chrominance relative to vision (dB) 


(11) 


+6 


Vision relative to mid-band response (dB) 


(11) 


-6 



10 


















Overall v 


deo respc 


nse(12) 


£0 

»- ° 

O 
Q. 

in J. 


X 










^- 


--^ 


\ 






















\ 


\ 






-10 


















\ 




/A 


















\ 
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20 2-5 30 3-5 

frequency. Mc/s 



5-0 5-5 



38 

COLOUR RECEIVER NO. 3 (NTSC) 

Measurements carried out by Research Department 



RESPOHSE 

TO 
CHANHEL 
H + 10 


Channel (H) 


25 


1*5 


6H 


Notes: - 

Measured with an 
l.F. vision carrier frequency 
of 39-0 Mc/s. 


Add 
CO 

(b) 
(c) 


tional Hotes:- 

The local oscillator circuit is microphonic and vibrations from the 
loudspeaker give rise to frequency-modulation of the l.F. vision 
carrier. During loud sound passages this effect is sufficient to 
produce "sound-on-vision" interference effects. 

Drift of the hue circuits occurs for at least 1 hour after switching on. 

The nominal frequency of the i.F. vision carrier has been modified from 
the American standard of 15*75 Hc/s by the manufacturers to conform to 
British standards. 


, . (1) 
Ratio (dB) 


-27 


-36 


-36 


Attenuation of R.F. stages (dB) 


38 


17 


17 


SPUR 1 OUS 
RESPONSES 


Channel 








Notes :- 

None 


Inter- 
fering 
Signal 


Frequency [Hc/s) 








Ratio (dB) 111 








LOCAL 
OSCIL- 
LATOR 


Channel 


25 


tJ4 


65 


Hotes :- 

See Notes (a) and (b) 


Total drift (kc/s) 


. 


ISO 


- 


Time taken to stabil ize (min) 


. 


1 


- 


P.O. at aerial socket '^' 


76 


51 


82 


l.F. 


Nominal frequency of vision carrier (Mc/s) 


39-5 


Notes:- See Note [c) 


TUHIHG 


Ease of adjustment 


3 


Notes:- ^^ reference point is provided for 
the "channel number" calibrations on the 
tuning knob. The tuning mechanism has 
good mechanical performance. 


(5) 
Limits of 
range 
(Hc/s) 


Upper 


-0-1 


Lower 


-1-2 


A.G.C. 


Limits of'^^' 
range 
(dB) 


Upper 


28 


Hotes; 




Lower 


22 


HUH 


Positional 


PercBptib 


e 






V.H.F. 


Hil 


Amplitude 


Impercept 


ble 











Measurements carried out by Designs Department 



(7) 
SOUND/CHROMINANCE BEAT PATTERN 


1 


Additional Hotes:- 

(d) The receiver Input impedance is 300 fi- 

(e) The minimum usable input is relatively high. 

(f) A beat pattern is noticeable at some tuning positions with an input 
of less than 1 mV. 


PERMISSIBLE 
CARRIER 
INCREASES 


(8) 
Chrominance sub-carrier (dB) 


not measured 


Sound carrier (dB) '9* 


>I0 


NOISE 

FACTOR 


Channel 




Its 




Noise Factor (dS) 




20 




MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION {pM r.m.S.) 2600 f rft ^nH^fpl^"' 


(7] 
SELF-GENERATEO PATTERNS 


1. See Note-(f) 


WAVEFORM 
1 STORT I ON 


Measured 2T pulse-to-bar ratio {%) 


95 


K-rating of 2T pulse shape [%) 


3 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) '1^' 


-36 


Chrominance relative to vision (dB) f^^' 


+3 


Vision relative to mid-band response (dB) fH' 


-1 



as 10 



Overall video response (12) 



1-5 20 2-5 30 3-5 40 

frequency. Mc/s 
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COLOUR RECEIVER NO. ^4 (SECAM) 



Measurements carried out by Research Department 



RESPONSE 

70 
CHAHHEL 
H t 10 


Channel (N) 


21 


33 


58 


Notes :- 




Addi 

(a) 
(b) 
(c) 


tion'al Notes:- 

AIl measurements were made with a standard wanted signal of ^ mV e.m.f. 
to avoid a noisy displayed picture. 

These measurements were made with an I^F. vision carrier frequency of 
39-0 Mc/s. 

No data is available for this type of receiver, and the frequency 
normally used by this manufacturer has therefore been taken as 
appl icable to this case. 


tl) 
Ratio (dS) 


-36 


-37 


-37 


See Notes (a) and (b) 


Mtanuation of R.F. stages (dB) 


59 


60 


60 


SPURIOUS 
RESPONSES 


Channel 








Notes :- 

See Notes (a) and (b) 


Inter- 
fering 
Signal 


Frequency {Hc/s) 








Ratio (dB) fll 








LOCAL 
OSCIL- 
UTOft 


Channel 


21 


33 


58 


Notes:- 


Total drift (kc/s) 


- 


150 


- 


12) 
Time taken to stabil izs (min) 


_ 





_ 


P.O. at aerial socket 


5! 


HI 


19 


l.F. 


Nominal frequency of vision carrier (Hc/s) 


39'U 


Notes:- See Note (c) 


TUHIHS 


Ease of adjustment 


3 


Notes: 
circuit 


No automatic frequency control 
or tuning indicator is provided. 


Limits of '^* 
range 
(MC/S) 


Upper 


-0-2 


Lower 


-1-4 


A.G.C. 


Limits of"^' 
range 
(dB) 


Upper 


>H0 


Notes: 
receive 


Lower A.G.C. limit set by 
r noise. See Note (a). 


Lower 


11} 


HUH 


Positional 


Percept ibi 








V.H.F. 
PERFORMANCE 


Not suitable for 

it05-iine 

operation. 


Amplitude 


Iniperceptj 


1e 







Measurements carried out by Designs Department 



(7) 

SOUNO/CHROHI NANCE BEAT PATTERN 


2 


Additional Hotes:- 

(d) Receiver difficult to tune due to considerable backlash and absence 
of any form of tuning indicator. 

(e) Rating of self-generated pattern mainly due to a horizontal 
stationary bright line near the bottom of the picture. 


PERMISSIBLE 

CARRIER 
INCREASES 


(8) 
Chrominance sub-carrier (dB) 


not measured 


Sound carrier (dB) '^' 


>I0 


NOISE 
FACTOR 


Channel 


3ii 


it5 




Noise Factor (dB) 


15-5 


15 




MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION [fil r.m.s. ) 760 '■'"°' 


(7) 
SELF- GENERATED PATTERNS 


3. See Note {e) 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-har ratio [%) 


61 


K-rating of 2T pulse shape [%] 


2 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) '^^' 


-50 


Chrominance relative to vision (dB) '^^' 


+7-2 


Vision relative to mid-band response (dS) f^ 


-5 



b 


















Overall \ 


ideo resf 


sense (12) 


1- 

1 






' 


"\ 






































-15 


















\ 






















\/ 


^ 


A 
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COLOUR RECEIVER NO. 5 (NTSC) 



Measurements carried out by Research. Department 



SESP0H5E 

TO 
CHANNEL 
N -^ 10 


Channel (») 


2» 


45 


60 


Notes:- 




Add 
(a) 

(b) 

(c) 


tional Notes:- 

Heasurement of response to Channel N + 10 made with vision carrier 
of 39-0 Hc/s. 

Heasurements made with "standard" signal of i^ mV open-circuit e.m.f. 
avoid noisy display. 

No A.F.C. circuit or tuning indicator is provided. 


-F. 
to 


Ratio (dB) "' 


-19 


-16 


-18 


See Notes (a) and (b) 


Attenuation of R.F. stages (dB) 


63 


60 


62 


SPURIOUS 
RESPONSES 


Channel 








Notes:- 

Hone 


Inter- 

■ fering 

Signal 


Frequency (Hc/s) 








Ratio (dB) '11 








LOCJL 
OSCIL- 
UTOS 


Channel 


2» 


«5 


57 


Notes :- 


Total drift (keys) 


. 


1080 


. 


(81 
Tims taken to stabilize (min) 


- 


8 


- 


P.O. at aerial socket 


»2 


H2 


41 


I.F. 


Nominal frequency of vision carrier ( 


10/ s) 


39-11 


Notss:- 


TUNING 


Ease of adjustment 


4 


Botes:- g^^Q^g jjf yp ^Q fjjy^ channel 
numbers on dial. See Notes (a) and (c). 


Limits of 
range 
(Hc/s) 


Upper 


-0-1 


Lo»ar 


-0-6 


A.G.C. 


Limits of '^' 
range 
(dB) 


Upper 


3 


''°'"-' Very poor A.G.C. 
See Nets (b). 


Lower 


3 


HUM 


Positional 


Perceptible 


V.H.F. 
PERFORMANCE 


Noi suitable 
for 1105-1 ine 
operation. 


A«plitude 


imperceptible 



Measurements carriecd out by Designs Department 



SOUND/CHROHINAHCE BEAT PATTERS 


(7) 


1 


Add 
(d) 

(a) 

(f) 
(9) 


tional Notes:- 

Receiver difficult to tune due to considerable backlash and 
aosence of any form of tuning indicator. 

AGC rather poor, necessitating continual adjustment of 
contrast control while tuning. 

Noise factor especially poor. 

HT smoothing seems to be inadequate; a moving hum bar is 
visible on certain pictures. 

The waveform distortion is considered to be rather high. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(81 


not measured 


Sound carrier (dB) 


(9) 


>10 


NOISE 
FACTOR 


Channel 


3i| 


45 


See 


Noise Factor (dB) 


19-0 


19-5 


Note 
(f) 


MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (fiV r.m.s.) 




860 "°' 


SELF-GENERATED PATTERNS 


(7) 


1 See Mote (g) 


WAVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio [%) 


80 See Mote (h) 


K-rating of 2T pulse shape {%) 


6 See Note (h) 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(111 


-112 


Chrominance relative to vision (dB) 


(111 


♦2 


Vision relative to mid-band response (dB) 


(11) 


-5-2 



^ 





























Overall V 


ideo reSF 


)onse(12) 
















\ 


















































\ 






















\ 
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COLOUR RECEIVER NO. 6 (SECAM) 



Measurements carried out by Research Department 



SPURIOUS 
RESPONSES 



LOCAL 
OSCIL- 
LATOR 



Channel (H) 



Ratio (dB) 



Attenuation of R.F. stages (d8] 



Inter- 
fering 
Signal 



Frequency (Hc/s) 



Ratio (dB) 



Total drift (kc/s) 



Time taken to stabil ize (min) 



'.0. at aerial socket 



Nominal frequency of vision carrier (Hc/s) 33'5 Notes:- See n 



Ease of adjustment 



range 
(Mc/s) 



Limits of 

range 
{dB) 



See notes (b), (c) and (d) 



Notes:- 

See notes (&), (c) and (d) 



These stability measurements 
taken on Channel 33. 



note (e) 



Notes:- 

A tuning indicator is provided. 
This gives a good indication of the 
correct tuning point. See note (f). 



See Note (b) 



Just perceptible 



Just perceptible 



V.H.i=. 
PERFORMANCE 



Addi tionat Notes: 



ignal of 4 mV e.m.f. 



Converted to SECAM operation by the manufacturers. 

All measurements were made with a standard wanted s 
to avoid a noisy displayed picture. 

These measurements were made with an l.F. vision -carrier frequency of 
38-5 Hc/s. 

Tuning range limited to Channels 32 - 46. 

The l.F. vision carrier frequency corresponding to the correct setting 
of the tuning indicator has been taken as the nominal value. 

The horizontal resolution of the displayed picture was very poor, even 
when the receiver was correctly tuned. 



Measurements carried out by Designs Department 



SDUHD/CHROMINAHCE SEAT PATTERN 


{7) 


2 


Add 
(9) 

(M 

[') 


tional Xotes:- 

The single speed of adjustnent of the tuning control is too coarse for 
making accurate adjustments, but too fine for easy tuning between 
channels. 

The colour pictures were rather noisy even at the highest signal 
strength used for the tests. This was thought to be due to 
poor decoder design. 

The waveform distortion is considered to be rather high. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


f81 


not measured 


Sound carrier (dB) 


(9) 


>10 


NOISE 
FACTOR 


Channel 


34 


4U 




Noise Factor (dB) 


ll'S 


13-5 




MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION (^V r.m.s.) 




,500 ^^°' 


SELF-GENERATED PATTERNS 


f7) 


2 


WAVEFORH 
DISTORTION 


Measured 2T pulse-to-bar ratio {%) 


72 See Note (i) 


K-ratIng of 2T pulse shape [%) 


7 See Note (i) 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(111 


-35-5 


Chrominance relative to vision (dB) 


(11) 





Vision relative to mid-band response (dB) 


(11) 


-2-5 




0-5 1 O 



20 2-5 30 3-5 40 

frequency. Mc/s 
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COLOUR RECEIVER NO. 7 (PAL) 

Measurements carried out by Research Department 



RESPONSE 

TO 
CHANNEL 
H + 10 


Channel (H) 


30 


112 


46 


Notes :- 




Add 
(a) 
(b) 

(c) 

(d) 

(8) 


tional Hotes:- 

An NTSC receiver modified to the PAL system by BBC Designs Department. 

All measurements were made with a standard wanted signal of 4 mV a.m.f. 
to avoid a noisy displayed picture. 

These measurements were made with an I.F. vision carrier frequency of 
38-46 Hc/s. 

Tuning range limited to Channels 30 - 46. 

The I.F. vision carrier frequency corresponding to the correct setting 
of the tuning indicator has been taken as the nominal value. 


Ratio (dB) '^' 


<-»0 


<-W 


<-ilO 


See notes (b), (c) and (d) 


Attenuation of R.F. stages (dB) 


62 


50 


5it 


SPURIOUS 
RESPOHSES 


Channel 


30 


»2 


H8 


Notes :- 

See notes (b), (c) and (d) 


Inter- 
fering 
Signal 


Frequency (Hc/s) 


563 


659 


691 


Ratio (dB) '11 


-22 


-il 


-15 


LOCAL 
OSCIL- 
LATOR 


Channel 


30 


112 


45 


Notes:- 

These stability 
measurements taken 
on Channel 33. 


Total drift (kc/s) 


62 


. 


. 


(2 
Time taken to stabi 1 ize (min) 





_ 


_ 


P.O. at aerial socket 


56 


56 


54 


I.F. 


Nominal frequency of vision carrier ( 


*/s) 


38-46 


Notes:- See note (e) 


TUNING 


Ease of adjustment 


2 


" ®®'" An automatic frequency control 
circuit and a tuning indicator are pro- 
vided. The tuning indicator gives a very 
precise indication of the correct tuning 
point. 


(5) 
Limits of 
range 
(Hc/s) 


Upper 


*0-05 


Lower 


-0-05 


A.G.C. 


Limits of"^' 
range 
(dS) 


Upper 


>ill 


Notes: 


See note (b). 


Lower 


3 


HUM 


Positional 


Just perceptible 


V.H.F. 
PERFOi!MANCE 


Nil 


Amplitude 


Imperceptible 



Measurements carried out by Designs Department 



SOU1ID/CHHOHI«A»CE BEAT PATTERN 


171 


2 


Add 
(f) 

(9) 


tional Kotes:- 

If modulation is temporarily removed from the carrier, the A.fi.C. 
tends to lock out so that a picture can only be obtained by off- 
tuning and re-tuning the receiver. 

The waveform distortion is considered to be rather high. 


PERMISSIBLE 
CARRIER 
INCREASES 


Chrominance sub-carrier (dB) 


(8) 


not measured 


Sound carrier (dB) 


(9) 


8 


HOISE 
FACTOR 


Channel 


311 


115 




Noise Factor (dB) 


15 


IS 




MIKIHUM INPUT FOR ACCEPTABLE RECEIVER OPERATIOH (fiV r.u.s.) 






650 '1°' 


SELF-BEHERATED PATTERNS 


(71 


2 


•AVEFORM 
DISTORTION 


Measured 2T pulse-to-bar ratio (56) 


78 


See Note (g) 


K-rating of 2T pulse shape [%) 


7 


See Rote (g) 


CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


(11) 


-42 


Chrominance relative to vision (dB) 


(111 


-6-3 


Vision relative to mid-band response (dB) 


(111 


+3 
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frequency, Mc/s 



43 



COLOUR RECEIVER NO. 8 (NTSC) 

Measurements carried out by Research Department 



RESPONSE 

TO 
CHANNEL 
N + 10 


Channel (H) 


30 


U2 


ue 


Notes :- 




Add 
U) 

(b) 

(c) 
(d) 


tional Hotes:- 

All measurements were made with a standard wanted signal of 4 
to avoid a noisy displayed picture. 

These measurements were made with an I.F. vision carrier freq 
38 Mc/s. 

Tuning range limited to Channels 30 - 46. 

The I.F. vision carrier corresponding to the correct setting 
tuning indicator has been taken as the nominal value. 


mV e.m.f. 
uency of 

of the 


(1) 
Ratio (dB) 


<-H0 


<-ilO 


<-iiO 


See Notes (a), (b) and (c) 


Attenuation of R.F. stages (dB) 


66 


52 


58 


SPUS10U3 
RESPONSES 


Channel 


30 


12 


>I6 


Notes:- 

See Notes (a), (b) and (c) 


Inter- 
fering- 
Signal 


Frequency (Hc/s) 


563 


659 


691 


Ratio (dB) (1) 


-21 


-21 


-20 


LOCAL 
OSCIL- 
LATOR 


Channel 


30 


U2 


46 


Kotes:- 

These stabil ity 

measurements taken 
on Channel 33. 


Total drift (kc/s) 


70 




_ 


(3) 
Time taken to stabilize (min) 





- 


- 


P.D. at aerial socket 


63 


59 


57 


I.F. 


Hominal frequency of vision carrier ( 


«c/s) 


38-38 


Notes:- See Note (d) 


TUKING 


Ease of adjustment 


3 


An automatic frequency control 
circuit and a tuning indicator are pro- 
vided. The tuning indicator, however, 
gives a rather ambiguous indication of 
the correct tuninq point. 


(51 
Limits of 
range 
(Kc/s) 


upper 


-fO-15 


Lower 


-0-3»t 


A.6.C. 


Lln-its of"^' 
range 
(rfB) 


upper 


>itl 


Hotes:- 

The lower a, g.c. limit is set 
by. receiver noise. See Note (a). 


Lower 


9 


HUH 


Positional 


Just Perceptible 


V.H.F. 

PERFORMANCE 


Nil 


AmpI i tude 


Just Perceotible 



Measurements carried out by Designs Department 



SOUHO/CHROHINANCE BEAT PATTERN 


(71 




Add 
(e) 


tional Hotes:- 
Ho measurements were made on this receiver by Designs Department, 


PESHISS18LE 
CARRIER 
INCREASES 


Chrominance sub-carrier (d8) 


(8) 




Sound carrier (dB) 


(9) 




NOISE 
FACTOR 


Channel 








Noise Factor (dB) 








MINIMUM INPUT FOR ACCEPTABLE RECEIVER OPERATION {^liV r.m.s.) 


(10) 


SELF- GENERATED PATTERNS 


(7) 




WAVEFORM 
DISTORTION 


Measured 2T pulso-to-bar ratio {%) 




K-rating of 2T pulse shape (%) 




CARRIER 
AMPLITUDE 
RATIOS 


Sound relative to vision (dB) 


Cll) 




Chrominance relative to vision (dB) 


(11) 




Vision relative to mid-band response (dB) 


(11) 
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APPENDIX III 
Vision and Sound Carrier Frequencies in Bands IV and V 

The vision-carrier frequency {Fy) and sound-carrier frequency iF^) of 
Channel N in Bands IV and V are given by: 

Fy = 303*25 + 8N Mc/s 

F^ = 309' 25 + 8N Mc/s 
Band IV comprises Channels 21 - 34 inclusive and 

Band V comprises Channels 39 - 68 inclusive: 

Channels 35 - 38 are not available for television broadcasting. 
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